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Preface 


On April 22-24, 1992, an International Symposium on Public Health Surveillance 
was held at the Carter Center in Atlanta, Georgia. The symposium was sponsored by 
the Carter Center of Emory University, the Centers for Disease Control, the Emory 
University School of Public Health, the Pan American Health Organization, and the 
World Health Organization. 

The meeting advocated public health surveillance as an essential part of the global 
health agenda to achieve international goals for improving health status. The 43 
speakers and 100 other participants at the symposium represented 23 countries from 
six continents. These experts, who represent a variety of disciplines, are currently 
active in different levels and domains of the public health system. 

Their visions for the future of public health surveillance, as stated in the planning 
document prepared for this symposium (p. 207) focused on the following issues: a) 
the variety of uses for public health surveillance; b) the use of data from public health 
surveillance for setting priorities, developing policy, and implementing and evaluat- 
ing programs; c) the dissemination and effective communication of surveillance 
information; d) the need to build capacity to conduct surveillance; e) the identification 
and remediation of gaps in surveillance methodology and data coverage; and f) the 
importance of surveillance in the context of competing priorities and limited re- 
sources. 

We feel the International Symposium on Public Health Surveillance accomplished 
several noteworthy goals. First, the symposium fostered international understanding 
of the definition and role of surveillance and its importance in reducing morbidity and 
mortality, in improving quality of life, and in setting effective health priorities. 
Second, the symposium identified issues and topics to be addressed in greater depth 
at future international meetings. Finally, the symposium was an essential step in 
developing a firm commitment on the part of countries, donor agencies, and 
multilateral organizations to develop the essential capacity for public health surveil- 
lance throughout the world. 

Consensus on the importance of equity permeated discussions at the symposium. 
Each country should have the capacity to measure and monitor changes in health 
status, risk factors, and health-service access and utilization among its people. All 
countries should have the means to detect emerging health problems and implement 
measures for their control, to evaluate the impact of health policies and programs, 
and to communicate health information in a meaningful fashion to policymakers and 
the public. 

These proceedings represent a faithful summary of the symposium. Their publi- 
cation is our attempt to share the messages from the symposium with the broader 
public health community, so that public health surveillance can continue to evolve as 
a useful scientific tool for guiding solutions to improving health and quality of life. 


Scott F. Wetterhall 
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Welcoming Remarks 


H. R. Hapsara 


| am very happy to speak on behalf of the Director-General of the World Health 
Organization (WHO), Dr. Hiroshi Nakajima. During this important symposium | intend 
to highlight the prospect of global public health surveillance in the context of a 
framework for new public health action. WHO has a constitutional mandate to act as 
the directing and coordinating authority on international health work and also the 
substantial tasks— among many others—of establishing and maintaining epidemio- 
logic and statistical services and of proposing regulations dealing with international 
health matters. The first World Health Assembly in 1948 established an Expert 
Committee on International Epidemiology and Quarantine. This Committee set up a 
daily telegraphic service to report epidemics to member countries, a system of global 
public health surveillance. 

In the years that followed, the Centers for Disease Control (CDC) brought its public 
health expertise to the service of the world community through WHO. In 1993, the 
milestone of the 25th anniversary of the 1968 Technical Discussions at the 21st World 
Health Assembly will be reached. At the meeting in 1968, Dr. Alexander Langmuir of 
CDC was the principal consultant and Dr. A. O. Lucas was the chairman. The 
relationship between WHO and CDC has always been a close and productive one; 
witness the collaboration in the Global Programme to Eradicate Smallpox, the 
Expanded Programme on Immunization, the development of Field Epidemiology 
Training Programs in many developing countries, and, most recently, the Global 
Programme on AIDS. CDC has also provided a number of experts to the staff of WHO 
over the years, including the assignment of a member of CDC’s International Health 
Program Office to WHO’s new program of intensified action in strengthening 
epidemiologic capacity. 

WHO has completed the second evaluation of the implementation of the Global 
Strategy for Health for All by the Year 2000. Member states examined their progress 
against this set of initiatives and reported on their status. Many of them identified the 
pressing need for stronger management capability in order to accelerate the achieve- 
ment of their health-development objectives. Most of them recognized that the key to 
better management—and to being able to accelerate implementation efforts—is 
better quality health information, both technical and epidemiologic. There is indeed 
widespread recognition by countries of the need for public health surveillance. 

The constraints mentioned in national reports as leading to inadequate health- 
information support (and hence inadequate policy-making, planning, and manage- 
ment) are the lack of a skilled work force and limited financial resources. These 
constraints result in the collection of data that are incomplete, of questionable 
validity, require a long time to be analyzed, and thus have reduced usefulness. 

The report of the second evaluation shows that, while there have been improve- 
ments in health information almost everywhere, the gap between the developing and 
the least developed countries has widened, and disparities have increased even 
among subpopulations within countries. This finding challenges the international 
community—as well as the individual countries—to reduce these unacceptable 
inequities. It is clearly no longer justifiable to continue in the way we have been 
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moving in the health field. Tomorrow must not be just more of yesterday. A new 
framework for public health action is needed that takes into account current, changing 
realities —economic, social, and political — at global, regional, and national levels and 
reflects demographic and epidemiologic profiles. 

In response to this challenge, the Director-General of WHO has announced a new 
paradigm for public health action that includes four major directions: a) protecting 
and promoting health; b) ensuring equitable access to health care; c) mobilizing 
resources for health; and d) evaluating the outcome and impact of public health 
actions. It is hoped that this new public health action will facilitate sustainable health 
development directed toward: 


@ developing and appropriately distributing the resources (financial, human, and 

technologic) required for addressing priority health needs; 

@ achieving equity in health status by undertaking more effective health promo- 

tion and protection, most of which takes place in sectors other than health; and 
® pursuing equality in access to primary health care and employing increasingly 
integrated and higher quality services. 

Public health surveillance will play a key role in all of these efforts, but it will be 
expanded surveillance. No longer can surveillance only be concerned with epidemics 
of disease; monitoring trends in exposure to personal and environmental risk factors 
and identifying and remedying inequities in access to health care must be assigned 
equal importance. 

The whole concept of surveillance must change. Data must be recognized as a 
valuable resource, more valuable in direct proportion to their relevance, validity, and 
timeliness. Information must be carefully collected in a selective manner, analyzed, 
interpreted, disseminated, and— above all—used on a daily basis to guide the delivery 
of health care and to contribute to informed policymaking. Unfortunately, many of 
the countries that have the greatest need for informed health-sector management and 
implementation are least able to undertake such efforts. To address this problem, in 
1988 the World Health Assembly adopted a resolution urging member states to make 
greater use of epidemiologic data, concepts, and methods in preparing, updating, 
monitoring, and evaluating their health-for-all strategies. 

In response to this resolution, WHO has initiated a Programme of Intensified 
Action for the Strengthening of Epidemiological Capacity in countries. The three 
goals of this program are as follows: a) to raise the quality of epidemiologic data 
produced, including surveillance data; b) to increase the use of those improved data 
at all levels in decision making for health; and c) to strengthen WHO epidemiologic 
capabilities in support of member states. The concepts and approaches of epidemi- 
ology must become familiar to all those who deal with the health of the community. 
In the same way that the clinical diagnostic sciences permeate the whole approach to 
individual health care without constituting a specialty branch of medical practice, 
epidemiology should permeate the approach to health without necessarily constitut- 
ing a specialized branch of health practice. 

As stated by the Director-General at the 1990 Los Angeles meeting of the 
International Epidemiology Association, epidemiology is an inseparable component 
of the health-development process. Dr. Nakajima said, “We are seeing the emergence 
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of a new dimension of the science of epidemiology, which will be of major relevance 
to health planning, resource allocation, management, and evaluation.” 

The plan for the WHO Programme of Intensified Action in Epidemiology calls for 
active collaboration with health administrations in countries of greatest need to help 
prepare national staff for this task and to support their activities with software, 
methods, materials, and personnel. All of this, it is hoped, will contribute to better 
application of sound epidemiologic analysis and thinking. In this plan of action, 
covering the next 5 years, nongovernmental and professional organizations and 
agencies such as CDC have an important role to play. 

WHO has continued to foster collaborative relationships with other governmental 
and nongovernmental agencies to support its member states, to stress the impor- 
tance of having and using epidemiologic capabilities in health and development, and 
to disseminate relevant information. WHO has also nurtured and reinforced the 
epidemiologic capabilities of individual institutions and has encouraged them to form 
the networks that are essential to sustained research and application of the results of 
that research. Networks are being created to enhance the provision to WHO of expert 
guidance in reviewing current knowledge relating to surveillance and to monitor 
progress in strengthening epidemiologic capabilities. New methodologies will be 
developed and tested, including new techniques for epidemiologic surveillance. The 
program is being actively promoted through contacts with professional organiza- 
tions, and the search for necessary operational funding is under way. CDC—through 
its resources and networks of personal goodwill and experience—can do much to 
help with this plan. 

In conclusion, countries must have the vision to embark on long-term deveiop- 
ment programs that will result in three conditions highlighted by the Director-General 
of WHO in his speech to the International Epidemiology Association: 

@ |f health-care systems of the future are to be of optimal benefit to the people who 
need them, there must be continuing improvement of the efficiency and efficacy 
of our interventions; 

@ There must be increased compatibility with the political and socioeconomic 
realities of our time; and, 


@ Most importantly, there must be an inherent respect for basic human rights, 

such as the right to be informed and the integrity of the individual. 

Public health surveillance is an essential element in satisfying all three of these 
conditions, and WHO is convinced that surveillance must—and will—play a signifi- 
cant role in the assessment and development of global health. Surveillance will make 
a vital contribution to fulfilling our vision of health for all and to the socioeconomic 
development of the world community. 

WHO hopes that at the end of this symposium the participants will all be able to 
see more clearly the scope of public health surveillance and its global objectives. To 
achieve those proposed objectives we will, of course, have to mobilize all our efforts 
and find the necessary resources to strengthen surveillance in support of new public 
health action. Both developing and developed countries and donor agencies must 
recognize that an effective health-information infrastructure is an essential compo- 
nent of an effective health system. It is hoped that they will all pay more serious 
attention to public health surveillance and that they will provide sufficient resources 
for this purpose, even though surveillance programs may not have as high visibility 
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as programs that reduce mortality in the short term. Decision makers must have the 
vision to embark on a long-term development program in this area. 

Finally, the contents of this meeting will contribute to the preparation of a WHO 
Expert Committee Meeting on Strengthening of Epidemiology for Public Health 
Action, scheduled for the end of 1993. 
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Public Health Surveillance: Where Are We? 
Where Are We Going? 


Donald R. Hopkins 


My first reaction to the topic of public health surveillance is the line from Alice in 
Wonderland, ‘‘\f you don’t know where you are going, any road will get you there.” 
The theme of this conference is using surveillance as a tool to guide solutions to 
improving health and quality of life. Therefore, we must be interested in outcomes, 
not in surveillance systems or primary health care for their own sakes. Rather, we are 
interested in these and other tools that can enable us to work with others to improve 
health and quality of life. 

First, in considering the key components of a surveillance system, one must 
specify the series of health events of interest. Data on those health events are 
collected and analyzed, and then some response is made back to the original 
reporting point. In other words, a surveillance system is to public health as eyes and 
ears are to individual people. A more accurate analogy is that of radar—signals going 
out and coming back—the quintessential elements of a surveillance system. 

When Thomas Jefferson and his cabinet colleagues needed to make decisions in 
North America in reaction to events in Europe, the shortest possible round trip for 
information and answer was 5 to 6 months, even if the only answer needed was “yes” 
or “no” —e.g., an answer to the question of the position of the government of France 
on the purchase of the Louisiana Territory. Contrast that with our situation almost 200 
years later, when much more detailed information can make a round trip of the same 
distance in seconds or minutes through facsimile machines or electronic networks. 
Think also of our faster travel now; as we celebrate the 500th anniversary of 
Christopher Columbus’ first journey to this part of the world, we have many 
5-year-olds who have already traveled farther than Christopher Columbus traveled in 
all his voyages. Many of us are old enough to remember the days before satellite 
weather maps when the weather information that was broadcast was local; we now 
have hand-held geographic positioning units that give exact longitude and latitude to 
several decimal places. This technology should be particularly useful for people who, 
like Alice, may not be sure of where they are. 

We have the technology to conduct surveillance, and if surveillance systems are in 
place people will report. The quality of those reports is not, however, guaranteed. For 
example, in Sierra Leone 20 years ago during the middle of the smallpox eradication 
program, a public health professional in a very remote rural area reported cases of 
smallpox. When officials arrived on his doorstep the next afternoon, he was quite 
visibly astonished that something had happened as a result of his report. Where there 
is feedback, people will react. 

Elizabeth Etheridge has just published a new book, Sentinel for Health, a History of 
the Centers for Disease Control, which charts the development of CDC’s “radar” 
function for the United States and the world. Dr. Etheridge shows how a system that 
initially focused exclusively on communicable diseases — indeed on one communica- 
ble disease, namely, malaria—now has been extended to many other kinds of 
problems. These include concerns associated with childhood lead poisoning, analysis 
of injuries, problems relating to malnutrition, and study of genetic defects. And if a 
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reminder of the importance of that kind of “radar’’ function in the last two decades of 
the 20th century is needed, | refer you to toxic shock syndrome, Ebola and Lassa fever 
viruses, Legionnaires’ disease, acquired immunodeficiency syndrome (AIDS), and 
monkeypox. 

Clearly, one of the places those of us who are interested in surveillance should be 
“going” is that of developing and helping to expand such CDC surveillance systems 
as those listed above in as many other countries as possible. CDC’s Global Epidemic 
Intelligence Service is a critical player in developing and strengthening national 
surveillance systems in other countries. 

Surveillance may simply be “applied common sense.” In Mexico City, for example, 
during an outbreak of smalipox in 1797, many persons with great commercial 
interests at stake had a strong incentive to suppress declaration of an outbreak 
because it would interrupt shipments of silver and other items from the mines. The 
Mexican Viceroy’s lawyer, without an epidemiologist at his elbow, made the sane 
suggestion that, rather than deciding on any other basis, the Viceroy would be well 
advised to count the number of known cases and compare that number with the 
background rate of smallpox to determine whether there was an epidemic. 

A critical example of the key role of surveillance is provided by the smallpox 
eradication program, one of my first public health experiences. The surveillance 
containment strategy focused on the segment of the population that actually had 
smallpox (i.e., less than 5% of a nation’s population), compared with the earlier focus 
on mass vaccination of 100% of the population. 

CDC, with the U.S. Agency for International Development, worked with 20 
governments of West Africa. Sierra Leone, where | was assigned, was in a region of 
the world that had six of the dozen or so countries that had the highest levels of 
endemic smallpox, in terms of rates of reported cases per 100,000 population, as 
judged by official reports to the World Health Organization. In Sierra Leone, most 
people knew when the disease was epidemic because at about 10-year intervals there 
would be an explosion of smallpox that lasted 2 or 3 years and retreated in the wake 
of a flurry of vaccinations. The epidemic itself exhausted the poo! of susceptible 
persons needed to sustain it. Then the “surveillance-containment” strategy was 
implemented in West Africa— similar to the approach taken in England as early as the 
19th century. 

At the Carter Center, with a small Secretariat, we have begun to consider 
systematically more than 80 diseases mentioned in the American Public Health 
Association’s Control of Communicable Diseases in Man in an effort to determine 
which diseases—in addition to smallpox—might be candidates for eradication. The 
seven criteria being used are a) epidemiologic vulnerability, b) availability of suitable 
intervention, c) demonstrated feasibility of elimination, d) perceived burden of 
disease, e) expected cost of eradication, f) synergy of attack with other interventions, 
and g) necessity for eradication rather than control. Of 21 diseases screened thus far, 
two have been judged to be clearly eradicable: poliomyelitis and dracunculiasis 
(guinea worm disease). Other possible candidates for eradication are mumps, 
measles, and rubella, with the three infections considered as a unit because the 
vaccines are given in combination. 

The eradication of dracunculiasis in Ghana provides an example of the uses of 
surveillance over the past 10 years at the local, national, and international levels. The 
disease is transmitted by contaminated water infested with the larval form of the 
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worm. The surveillance of guinea worm is aided by the fact that the condition is easily 
diagnosed; it shares that characteristic with smallpox. This contrasts with conditions 
such as yaws, which is difficult to eradicate because for every case of overt infection 
there are at least three or four cases of latent infection to serve as a reservoir for 
continued transmission. Guinea worm, by its very nature, occurs in remote rural 
areas. Because it is not usually fatal, it does not generate the kind of alarm, attention, 
and concern that, for example, an epidemic of cholera would generate. Until the 
mid-1980s, Ghana was reporting only 3,000—5,000 cases of guinea worm disease per 
year. (Incidentally, the level of reporting in Ghana was higher than in most other 
countries in the region at that time.) In 1987, Dr. Sam Bugri began surveys in the 
northern region of Ghana to ascertain more exactly the extent of guinea worm 
disease, and that was the reason for the increase in the number of cases reported in 
1988. 

in 1989, Ghana undertook a national, village-by-village search, visiting over 90% of 
all the villages in the country. Villagers were asked this question: Within the last 2 or 
3 years, has guinea worm disease been present in this village? If the answer was 
“no,” the surveyors went to the next village. If it was “yes,” they proceeded from 
house to house to find out how many cases there were in the past year. This national 
village-by-village search resulted in the revelation that, rather than 4,000—5,000 cases, 
there were almost 180,000 cases of guinea worm disease in Ghana in 1989. 

These data also showed that the disease was not uniformly distributed around the 
country—a pattern that was also seen in many other countries. Ghana has 10 
administrative regions, and 90% of the nearly 180,000 cases detected in the survey 
were found in only three of these 10 regions. Furthermore, the pattern of guinea 
worm incidence closely mirrors a map of water table depths in Ghana: the disease is 
most prevalent across the band marking the lowest level of the water table. 

The Ghana survey enumerated over 5,000 villages in which the disease occurred. 
Among the districts affected in the Northern Region, one of the most highly involved 
was Nanumba, where in 1987 the government of Japan had already decided to build 
wells. The Nanumba District was chosen because of its high incidence of guinea 
worm and its great agricultural potential. In 1989, the results of the national 
village-by-village search revealed over 14,000 cases of guinea worm in Nanumba 
District alone. By 1990, the wells had been put into place, and the Nanumba District 
had a 77% reduction in the number of cases of guinea worm. This reduction takes on 
additional significance in light of the fact that guinea worm has a 1-year incubation 
period. In 1991, the Nanumba District had another reduction of more than 77%, for a 
total number of cases for the year of only about 200. 

Ghana has used the results of this successful surveillance project to deal with the 
5,111 villages with endemic guinea worm disease, about 10% of the total number of 
villages. At present, Ghana receives from each village with endemic guinea worm 
disease monthly reports of the total number of cases that occurred in the preceding 
4 weeks. Within 30 days of the end of the reporting month, these reports are available 
in Accra, the capital city. At the time of this symposium (April 1992), reports of disease 
for January and February 1992 show considerable decreases in numbers of cases 
relative to reports for the same months in 1991. This decline is dramatic, despite the 
fact that in January and February of 1991, the on-time reporting was at a rate of about 
60%, whereas in January and February of 1992, 83.9% and 93.3%, respectively, of 
those villages reported to Accra on time. 
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In addition to Ghana's village-based surveillance system, which provides a 
sensitive indicator of program effectiveness over time, the system is also useful as a 
tool for monitoring and supervising staff at various levels. The same person trained 
to report cases of guinea worm, with minimal additional training, can provide health 
education and simple treatment services, and thereby serve as the base for an 
improved primary health-care system. This provides a new level of gratification for 
these health workers because they can see the results of what they are doing, not just 
in the form of a written report, but in activities that result in improved health for 
villagers. 

In Pakistan, another national village-by-village search showed that dracunculiasis 
was endemic only in two areas on the plains of the Indus River. Nigeria had a similar 
experience in discovering through surveillance that there were 650,000 cases of 
guinea worm in approximately 6,000 villages. Nigeria had been reporting to the 
World Health Organization about 4,000—5,000 cases a year. Moreover, as a result of 
the surveillance efforts, officials now know where dracunculiasis is occurring in the 
country. 

This example of the impact of surveillance at the local level also provides an 
example of the impact of surveillance on the mass media: surveillance as a tool for 
making public health decision makers uncomfortable. In Nigeria, an interview with a 
university researcher was published in the June 10, 1984, Sunday Concord Magazine 
Section. Seven days later, the state government and the United Nations Children’s 
Fund (UNICEF) put Kankan higher on the list for getting a safe drinking-water supply. 
The next day, 8 days after the original story, the health department dispatched a team 
to provide topical ointments and bandaging for the wounds caused by guinea worms. 
Just over 2 years later, Kankan, the former “city of guinea worm,” had no cases of 
that disease, a direct result of safe drinking water provided to that population. 

The Nigerians have successfully used the $100,000 they have invested in their 
national search to solicit and obtain several millions of dollars in new resources for 
the development of rural water supplies from several agencies, including UNICEF, the 
Japanese International Cooperation Agency, the Office of Development Assistance of 
Great Britain, and the Canadian International Development Agency. The Nigerian 
President and Vice-President have developed an explicit policy giving priority for new 
rural water-supply projects to villages with guinea worm, and Nigeria is now 
implementing a monthly reporting system in villages that still have cases of guinea 
worm disease. The challenge now is to use this system for reporting other diseases 
and to expand it to villages that clearly have other problems that could benefit from 
reporting reasonably prompt and accurate data. 

Internationally, we have been revealing the base of the proverbial iceberg left 
hidden by passive reporting. By 1990, as a result of support, including a considerable 
amount of money being made available by UNICEF, the republics of Benin and 
Burkina Faso undertook similar village-based surveillance on the national level. Using 
these data on an international scale, five countries have nationwide interventions: 
Nigeria, Ghana, India, Cameroon, and Pakistan. 

We do not have to wait for the impact of an intervention to be reflected by a 
reduction in cases of disease to know something about its efficacy. This is the 
importance of village-based surveillance in Ghana and Nigeria. Data from smallpox in 
the middle of the 19th century in Prussia, Austria, and England show that, while all 
three countries in theory had access to the same vaccine, their differences in 
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incidence of smallpox reflected policy decisions pertaining to vaccination taken in the 
three areas. A similar difference is shown in the 20th century with measles in other 
countries. 

While | have looked through a window at the world that shows communicable 
diseases, clearly the principles of surveillance are applicable to other types of health 
problems as well. The examples | have given show that surveillance is the basis for 
various policy decisions. In 1970, a policy decision was made to discontinue routine 
vaccination against smallpox in the United States because the surveillance system 
showed rightly that the risk of importation had declined drastically and that the 
vaccine itself was leading to the deaths of six to eight children a year. More than 40 
years earlier, each state in the United States could be grouped—with predictable 
results—into four categories according to its smallpox vaccination policies. In four 
states, compulsory vaccination was prohibited. In the 10-year period 1919-1928, the 
average incidence of smalipox in these four states was 115/100,000 population. 
Twenty-nine states had no vaccination laws pertaining to smallpox; those states had 
an average incidence of smallpox over the same period of 66.7/100,000 population. 
Six states allowed decisions about vaccination to be made locally; those states had an 
incidence of 51.3/100,000 population — about the same as the level for states that had 
no vaccination laws. In the 10 states and the District of Columbia where vaccination 
against smallpox was compulsory, the incidence during this 10-year period was only 
6.6/100,000 population. 

Public health surveillance is clearly important: 

®@ for advocacy at local, national, and international levels (as indicated by the 

guinea worm program); 

®@ for planning (as shown by the rationale for providing adequate, safe water); 

@ for implementation (as illustrated by the change in strategy during the smallpox 

eradication program from mass vaccination to containment surveillance); and 

@ for monitoring and evaluating programs. 


Critical in this process is our responsibility for using surveillance data to show the 
benefits of particular interventions on health. We must use surveillance more 
effectively to make our superiors—those who hold the purse strings — uncomfortable. 
We must provide feedback to the persons who are reporting, not just with a written 
report—which is rare enough—but also with action, action they can see and value. 
Thus the value of surveillance is in how and whether it is used to improve health and 
the quality of life. We are fortunate to live now instead of during Thomas Jefferson’s 
era. Computers can clearly increase the speed and volume of data handling over 
pencil and paper and over the slide rule. However, the quality of our surveillance 
information is still determined by people: by the people who report it, by the people 
who analyze it, and by the people who take or fail to take appropriate corrective 
measures on the basis of it. 

The timely use of data to make informed decisions to improve health and reduce 
unnecessary morbidity and premature mortality is the goal of surveillance systems. 
Where are we? | can safely say that we are not as far advanced as we ought to be. 
Where are we going? We are going in the right direction. Many of us are indeed on 
the right road to get to where we want to go, but we need to move faster. 
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Charge to Symposium 
Stephen B. Thacker 


This symposium, ‘Using Public Health Surveillance to Guide Solutions to Improv- 
ing Health and Quality of Life,” has as its charge to define and ensure the effective use 
of public health surveillance data in public health practice. Why are we considering 
surveillance in this way and at this time? 

A fundamental aspect of the science of public health is the use of data for decision 
making. Schematically, this process involves health-information systems, data from 
those systems, technical experts who can analyze and interpret the data, and 
policymakers (decision makers) whom Dr. Hopkins says we need to make uncom- 
fortable every once in a while (Figure 1). What makes this relatively simple process 
more interesting is an interaction among all of these components. 

Data from several sources are important in public health decision making. Data 
from epidemiologic studies, laboratory data, and even administrative data can be 
useful in public health practice. At this symposium, however, we will focus on public 
health surveillance data—on a day-to-day basis, the most important data we use in 
public health. Using such data for decision making involves making several assump- 
tions. We assume that decision makers are motivated to use data to serve the people 
in their area. We assume that they can articulate what they need to know in order to 
set policy and to monitor programs. We also assume that they know not only what the 
data are but know how to use them appropriately. In turn, we assume that the 
technical experts are capable and understand the problems. We also assume that 
these experts know how to use epidemiologic analyses and public health surveillance 
data effectively. We assume that the data systems work, that they include the right 
data, that they are both accessible and usable, and that people are willing to use 


FIGURE 1. Data for decision-making process 
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them. Finally, we assume that communication—among data sources, technical 
experts, and decision makers—is effective. Although situations abound for which 
these assumptions do not hold true, we make certain assumptions when we use data 
for decision making, and we need to reflect back on these assumptions as we try to 
understand the systems from which the data come. 

Dr. Hapsara mentioned the 21st World Health Assembly in 1968, a critical event in 
the recent history of public health surveillance. Drs. Alexander Langmuir, Karel Raska, 
and Adetokunbo Lucas were the essential players in this successful meeting on the 
global surveillance of communicable diseases. The Assembly agreed on the three 
basic elements of surveillance that Dr. Hopkins mentioned: systematic collection of 
pertinent data, orderly consolidation and evaluation of these data, and prompt 
dissemination of the data to those who need to know. This triad—collection, analysis, 
and dissemination—formed the basis of disease surveillance over the next several 
years. The Assembly also began to discuss the importance of surveillance for 
noncommunicable conditions such as injuries and chronic disease, as well as 
environmental hazards. The primary focus of the meeting, however, was surveillance 
for communicable disease. To underscore the critical importance of the use of 
surveillance data, the report from this Assembly stated that surveillance implies 
* .. the responsibility of following up to see what effective action has been taken” (17). 
In other words, are the data useful? Are our surveillance systems working? 

Since 1968, the field of public health surveillance has seen many developments. 
For example, surveillance was a critical element leading to a change in strategy that 
in turn led to a successful smallpox eradication program. 

The application of surveillance to emerging health issues has evolved very 
dramatically to include chronic diseases, environmental health, and injury control. 
One of the most important developments in public health surveillance in the United 
States in the past decade has been the development of the Behavioral Risk Factor 
Surveillance System. More than with infectious disease, with chronic disease we 
must focus on behavior. In turn, we have to monitor the effectiveness of our 
programs in altering behavior (e.g., with data on use of tobacco, use of alcohol, and 
use of seat belts). 

The emergence of computers has also had a dramatic effect on how we conduct 
surveillance. We have gone from pencil and paper to lap-top computers, using 
programs such as Epi Info to analyze the data, print reports, and draw maps in a very 
effective and economical way. The computerization of managing and processing 
surveillance data has enabled us to use more sophisticated statistical tools, such as 
time-series or cluster analyses, which are very complex to compute but, when 
conducted with the computer, are very practical and useful. Similarly, computer 
graphics have enabled us not only to analyze data more effectively but also to 
disseminate them in a way that makes the information accessible to the public and 
the media, as well as to the policymakers that we deal with routinely. 

Finally, we have begun to look at surveillance practice in a more scientific way. We 
have developed standards for evaluation in which the bottom line has always been 
the answer to these questions: Are the data useful? How can we improve surveillance 
to make the data more useful and accessible? The definition of public health 
surveillance implies that it is systematic, that it is a system, and that it is ongoing. 
Survey and administrative data can be helpful when used in an ongoing process to 
apply to effective and timely prevention activities. 
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The many uses of surveillance data can be briefly categorized. We use these data 
to estimate the magnitude of a health problem in a population and to portray the 
natural history of disease (i.e., the waxing and waning of incidence). We use 
surveillance data to detect epidemics and to document the distribution of a health 
event, a type of behavior, or an outcome in a population. We can also use these data 
to test hypotheses on a timely basis and to facilitate epidemiologic and laboratory 
research. We also use surveillance data to monitor risk factors, to evaluate control 
measures, and to evaluate how well we are doing in our prevention activities. We 
have used such data to monitor infectious agents both within and beyond the 
hospital. 

Historically, the first use of surveillance was in monitoring isolation activities. With 
the emergence in the United States of multidrug-resistant tuberculosis, patient 
monitoring may reemerge as an important surveillance activity. We use surveillance 
to detect changes in such health practices as mammography. Data from surveillance 
of mammography utilization in the United States have shown that too many women 
do not have access to this service. In particular, the women with limited access are 
disproportionately the elderly, members of minority groups, and members of low 
socioeconomic groups (i.e., people at greatest risk of disease). Finally, we use 
surveillance data to facilitate planning. As populations change, surveillance is a tool 
to help us know where they are coming from and what they need. 

The position paper that you received as background to this Symposium (p. 207) 
specifies three goals (Figure 2). First, we want to foster an international understand- 
ing of public health surveillance and to learn how we can share experiences and tools 
to conduct surveillance more effectively. Second, we want to identify issues for 
development. Where do we need to focus our efforts in public health surveillance? 
What are the tools, and what are the goals? What are the successes and failures? 
Finally, this Symposium will be the first step in efforts to bring together an expert 
international committee to describe a new global agenda for public health surveillance. 

During the next few days, you will discuss how to use surveillance to develop 
policy and set public health priorities. We must convey information more effectively 
to people who practice public health on a day-to-day basis, to policymakers who 
support those public health practitioners, and to the press who can facilitate our 
efforts. We want to build capacity where it is needed throughout the world. We want 
to identify and to fill the gaps in methodology and in the actual collection of 
surveillance data. Finally, we want to define the evolving and appropriate role of 
surveillance in the practice of prevention of morbidity and mortality and the 
improvement of the public’s health. At this meeting we begin a process to help the 
World Health Organization and its community of nations to find the right road, to 


FIGURE 2. Symposium goals 
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begin a series of meetings and workshops that will culminate in the Expert Committee 
to be convened in 1993. This symposium will begin to set the agenda for public health 
surveillance for the next century. 
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Surveillance: Present and Future 


Antonio O. Periquet 


Like any other person, a Secretary of Health would like to be appreciated for the 
strength of his or her character, personality, and wisdom. Unfortunately—or 
fortunately —only a relatively few people will have the opportunity of experiencing 
my character, personality, and wisdom. The vast majority of people will become 
acquainted with me through the soundness of my decisions. 

Three months ago, when | became Secretary of Health to more than 60 million 
Filipinos and 5 years before that when | became Undersecretary, | learned to live life 
in the fast lanes of national health policy and program decision making. Should | 
make a policy change, or should | stay on the current path? Do | make a high-level 
personnel change, or do | keep my key managers as they are? Do | step in, or do | 
allow events to take their course? Do | fiddle with my budget, tinker with my 
organization, or juggle my assets? Major changes turn on minor events, lives hang in 
the balance, and literally the welfare of my country—particularly for the large 
numbers of people who are poor—is affected by the decisions | make. 

In the long run, | must depend on my wits and on Divine Providence, but in the 
short run | can now depend on public health surveillance. Today, | shall regale you 
with tales of real-life examples—not so much to give credit to my wits but to 
acknowledge the value and usefulness of the art and science of public health 
surveillance. The lesson to be learned from these stories is that good surveillance 
makes Secretaries of Health look wiser and more inspired than they really are. 

Let me begin by describing a natural disaster and how we managed to mitigate its 
consequences. Early in 1991, the Department of Health (DOH) received an alert about 
the impending eruption of Mount Pinatubo, a long-dormant volcano on the largest 
island of the Philippines that is located in three heavily populated provinces. Thus, an 
eruption of Mount Pinatubo would result in tens of thousands of fleeing evacuees 
arriving at makeshift shelters in congested centers, which could in turn become 
deadly breeding grounds for epidemic diseases. Realizing this potentially serious 
problem, epidemiologists from DOH immediately met with local officials and the staff 
of other government agencies to begin preparations for disaster response; shortly 
thereafter, health teams were dispatched to evacuation centers. 

In June, Mount Pinatubo did erupt—but we were ready. Quick response was 
essential in the midst of the confusion that usually accompanies a disaster of this 
magnitude. The surveillance system had to be simple—i.e., easy to learn and easy 
and quick to operate. Health workers checked a box on a simple form for the 
diagnosis when persons came to clinics for care. They watched for such diseases as 
measles, diarrhea, pneumonia, malaria, and typhoid —which were assumed to be the 
most likely to strike. Deaths from all causes were subjected to close scrutiny. Data 
were collected daily, consolidated daily at the provincial health office, transmitted 
daily to the central office in Manila by telephone, and analyzed and reported to the 
Secretary of Health—also daily for the first few weeks after the eruption (Figure 1). It 
was only after the situation had stabilized that the daily schedule was relaxed to a 
weekly schedule. 

Results from the surveillance system provided the information needed to make 
appropriate policy shifts in the aftermath of the eruption. During the weeks following 
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FIGURE 1. Flow of surveillance data following eruption of Mt. Pinatubo, Philippines, 
1991 
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the eruption, the number of people in the evacuation centers soared from approxi- 
mately 10,000 to over 100,000, which impeded efforts to conduct surveillance (Figure 
2). A few cases of measles were already beginning to appear. We became increas- 
ingly concerned about the spread of measles in the congested evacuation centers; as 
a result, we set a policy that every child <6 years of age would be given measles 
vaccine. 

Unfortunately, one group of evacuees refused to allow their children to be 
vaccinated. Primitive, nomadic tribes called Aetas, who lived on the slopes of the 
erupting volcano and who were unfamiliar with and suspicious of modern medicine, 
refused the offer of vaccination. They made up 20% of the population in the centers. 
Deaths due to measles soon began to occur, and the data showed that most of the 
victims were Aetas (Figure 3). This information led us to modify our policies. Special 
health teams were dispatched to concentrate on these tribes. Anthropologists were 
recruited to assist the teams in surmounting the cultural barriers that prevented them 
from delivering the needed health services. Management of health services in the 
evacuation centers was subsequently revised to specifically provide for the special 
needs of this vulnerable group. 

Accurate and relevant data from surveillance provided the basis for estimating and 
defining the resources required for the duration of the emergency, as well as 
throughout the later recovery and development phases. Available surveillance data 
were also the basis for the United States Agency for International Development's 
efforts to provide relief and rehabilitation during the months following the eruption. 
This rapid response could not have been possible without the data supplied by the 
surveillance system. 
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FIGURE 2. Population in evacuation centers following eruption of Mt. Pinatubo, 
Philippines, 1991 
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FIGURE 3. Measles deaths in Mt. Pinatubo evacuation centers, by ethnic group, 
Philippines, 1991 
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In addition to telling us what to do, timely and reliable data also told us what we 
did not have to do. Surveillance of the Mount Pinatubo evacuation centers showed 
that there were no large outbreaks of diarrhea or other acute infections, indicating 
that the food and water sanitation measures we had taken were adequate and that 
there was no need for increased resource allocation in this area. 

Let me now move to more routine use of surveillance in day-to-day program 
management. The Philippines DOH uses surveillance to detect not only acute 
epidemics but also deviations in the way policy is implemented. A national network 
of 14 hospital-based sentinel sites records admissions of persons with any of the 10 
diseases likely to cause epidemics. In the first quarter of 1992, the system was able to 
identify 10 situations that warranted epidemic investigations. For example, a close 
look at a measles outbreak revealed a failure to implement immunization policies 
properly; in that instance, we were able to implement corrective measures at once. 

Another example that dramatizes the importance of the surveillance system 
involved a situation in a slum area of Manila called Escopa, where a road repair crew 
had hit and damaged a water main. The water company did not repair the broken pipe 
immediately because only a few people in that densely populated area ever paid their 
water bills. Apparently, the water company placed priority only on its paying 
customers. Soon a typhoid epidemic broke out, and sentinel surveillance showed that 
10% of the population, about 200 people, were infected. Investigators traced the 
cause to the broken pipe. The DOH notified the water company, and the water main 
was repaired immediately. | think of this case as an example of how surveillance can 
remind government of its disadvantaged, economically powerless, and often forgot- 
ten constituency. 

But, sometimes, surveillance and the necessary actions its data prescribe put our 
department in apparent opposition to the economic interests of the poor. | reviewed 
an order banning consumption of shellfish from Manila Bay because of the danger of 
red tide poisoning. An order like this causes severe economic problems for the 
fishermen who rely completely on shellfish harvests for their income and for the 
urban poor, for whom such shellfish is an important part of their diet. 

In fact, when we issued the ban advising the public that shellfish in the market was 
unsafe, an uproar ensued. Political leaders from the affected province staged 
shellfish-eating festivals to demonstrate that, contrary to our advice, it was quite safe 
to eat the banned item. Perhaps most people followed our advice because our 
evidence was persuasive. The DOH and the Department of Agriculture conducted 
regular examinations of shellfish for red tide poison as part of the Red Tide 
Surveillance System. A few people ignored the warning and ate the shellfish; some 
of them are no longer with us. | am certain that many more would have died if we had 
not banned the sale of shellfish. The policy decision was made on the basis of 
surveillance data. 

It is appropriate that we emphasize, as we are doing at this meeting, the usefulness 
of surveillance data to guide our decisions and actions. This directed use of timely 
and accurate data of a specific nature is the prime justification for undertaking 
surveillance, but we must also realize that the more rational and data-based our 
decisions are, the more credible and persuasive such decisions are to the greater 
public who are affected by those decisions. In effect, surveillance makes us honest — 
about what we know and what we do not know. This leads us to do honest things with 
our policies and programs, and people trust such honesty. In fact, with good 
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surveillance data and vigorous advocacy on the basis of these data, we can get people 
to modify the kinds of behavior that threaten their health. 

| will give you an unusual example of this process that involves firecrackers. Every 
year, Filipinos celebrate the New Year with riotous displays of fireworks, which result 
in a great number of injuries. Three years ago, the DOH established surveillance in the 
big hospitals to monitor these injuries. They used trainees from the Field Epidemiol- 
ogy Training Program and staff in the hospital surveillance network. Firecrackers, 
especially the large ones, cause a large percentage of the injuries associated with 
fireworks, and many of these injuries are quite severe. Follow-up case studies showed 
that the risk associated with lighting a large firecracker is far higher than the risk 
associated with other fireworks. Types of high-risk behavior were identified; these 
include holding fireworks while lighting them, leaving children unsupervised with 
fireworks, and lighting firecrackers while intoxicated. 

In December 1991, DOH mounted an intensive health education campaign for 
precautions about fireworks, and follow-up studies showed that, in metropolitan 
Manila, 62% of people interviewed heard at least one of the messages. Of the 62%, at 
least 64% followed the messages and were only one-tenth as likely to have been 
injured from fireworks as were persons who ignored the messages. Surveillance for 
injuries led to changes in policy. In 1991, the DOH endorsed a bill in Congress to 
regulate the manufacture and sale of large firecrackers. The bill is now awaiting the 
signature of the President. 

These examples illustrate clearly how the Philippine DOH has used surveillance as 
a tool to guide policy, resource allocation, and program management. All four of the 
examples were useful to us because they were focused on meeting the specific needs 
of managers by providing systematic, timely, and accurate data. Although public 
health surveillance is usually associated with infectious disease, surveillance is also 
an effective tool for controlling such noncommunicable conditions as red tide 
poisoning and fireworks-associated injuries. 

Health situations are dynamic in every country, and the Philippines must develop 
new surveillance systems to meet our present and anticipated future needs. One such 
concern is acquired immunodeficiency syndrome (AIDS), a devastating illness caused 
by the human immunodeficiency virus (HIV) that has ravaged much of the world. 
Rates of AIDS are increasing sharply in Asia. AIDS takes a severe toll on the 
economically active segment of the population, raises health-care costs astronomi- 
cally, and derails the development of nations. Waller in the Far Eastern Economic 
Review recently estimated that AIDS will cost one of our neighbors 8 billion U.S. 
dollars between now and the year 2000 (7). While economists sometimes consider 
health costs to be a luxury, AIDS prevention is a clear example of how resources 
spent on health care are essential to development. 

Present data are sketchy, but in the Philippines we have identified 62 cases of AIDS 
and 294 persons who are HIV positive. It appears that transmission is primarily 
among high-risk groups. If we cannot control the spread of HIV in these groups, it will 
eventually spread to the general population, and we will be faced with medical and 
economic disaster. 

This presents managers with very difficult choices. Preliminary nonsystematic 
studies suggest that we will have to test blood samples from a thousand high-risk 
group members to find a single person who is positive for HIV infection. Each positive 
found represents a high cost. We must make difficult choices between spending 
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resources on measies—a major killer of children; tuberculosis—a major killer of 
adults; or HIV—at the moment, the killer of only a few people, but the potential killer 
of many people in the future. 

The Philippine National AIDS Surveillance Program is modeled after that of 
Thailand, which has an exemplary system. We will do periodic surveys of sentinel 
high-risk groups in different locations around the country where we expect rates to be 
highest. We can minimize costs further by pooling samples. 

Another challenge to the Philippine DOH is decentralization. The Philippines is a 
country of over 7,000 islands, making the collection of national surveillance data 
difficult. At the end of 1992, the government will decentralize the DOH, and most 
public health functions will be delegated to provincial and city governments. This will 
make health departments more responsive to local needs, but it will also create 
problems. It will be more difficult to collect uniform national data. Furthermore, there 
will be new users of health data—e.g., provincial governors and mayors. Vital 
statistics and management data will have to be presented in a way that is clear and 
easy for these managers to understand. Otherwise, they will conclude that reading 
such material is a waste of time. If that happens, interest will wane and data collection 
may stop. People are already asking who should pay for printing new forms next year, 
what will happen to the computers now used for processing health data, and so on. 

The DOH has designed a decentralized system in which data collected in the field 
are tabulated and analyzed at the provincial level and then sent back to the local 
offices and to the central office to meet the needs of provincial managers rapidly 
(Figure 4). There have been many problems in locating and installing the best 
software for analyzing data at the provincial level; these problems must be resolved 
quickly. We are discovering that the new managers of the decentralized systems will 


FIGURE 4. Organization of the Philippine Department of Health* 
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need a great deal of technical assistance as they assume their new, important 
responsibilities. It is impossible to provide such support from the central office to all 
provinces. We are considering establishing a network of Regional Epidemiologic 
Units to help provide this service and maintain the smooth flow of data so that we are 
sure that programs are functioning efficiently under the new system. 

What general lessons have we learned about the utility of surveillance data for 
managers? First and most important is that good surveillance is essential to rational 
policymaking, resource allocation, and program management. One cannot manage in 
the dark. 

Second, we have learned that surveillance alone is not enough. The function of 
surveillance is identifying problems. It is essential to have the capacity to do rapid 
surveys and the epidemiologic capability to clarify the problems so that appropriate 
action can be taken. These tools add depth and breadth to our understanding of the 
problems identified by surveillance. After the volcanic eruption described above, it 
was not enough for us to know that there were excess deaths. We needed to know 
who was dying and what weaknesses in our health-care systems needed to be 
corrected. Also, in such a situation as the fireworks-associated injuries, it was not 
enough to know that the injuries occurred. We had to learn who was being injured 
and what specific kinds of behavior were causing their injuries in order to target 
interventions. 

Third, we have learned that high-quality surveillance increases our credibility with 
the public and with other health-care providers. It can be a tool for public relations. 
Accurate and credible surveillance data are the only tool we have for quelling hysteria 
and rumors. Other components of the government and the public are more likely to 
follow our recommendations if such recommendations are based on convincing data. 
Our colleagues in the budget office and our foreign donors are more likely to provide 
resources to be applied to problems when they see clear, convincing, quantitative 
measures of the problems we are trying to solve. 

Fourth, accurate surveillance is essential for equity in health care. A great deal of 
morbidity and mortality results from inequitable allocation of health care. This cannot 
be corrected unless there exist accurate and timely surveillance data showing where 
the needs are and how resources are distributed. 

A Secretary of Health is like a general whose troops are fighting a pitched battle on 
a plain several miles away. The general knows that his troops are fighting. He can 
hear the sounds of the guns and see men frantically running to and from the front 
lines. But he cannot see his own lines, let alone the enemy position, and he cannot tell 
whether he is winning or losing. When he is handed a set of binoculars, he can 
suddenly see the distant troop movements of his opponents. Now he can direct his 
troops in the most effective possible way with confidence that he is doing the right 
thing. Surveillance is like those binoculars; it allows managers to see challenges 
more clearly and to prepare for such problems as HIV infection before the problems 
actually attack. 

Perhaps the primary function of a Secretary of Health is to provide a clear vision for 
his department. Surveillance, coupled with epidemiologic capability, is the single 
most powerful tool for strengthening that vision so we can meet with confidence the 
challenges of the present and the future. 
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Local-Area Monitoring and Supervision 
in Indonesia: Tools To Improve the Coverage 
and Quality of Vaccination Services 


Nyoman Kandun 
Rodney Hatfield 


LOCAL-AREA MONITORING 


Local-area monitoring (LAM) is a management system developed in Indonesia to 
increase vaccination coverage; it has been used recently to improve the quality of 
vaccination services. 

The basic principles of the LAM system include the following: 

using existing routine data and existing reports; 


reducing the amount of monitored data to the minimum consistent with 
maintaining a perspective on the dynamics of the program; 

converting data into a visual format to facilitate easy comparison of the 
performance of various administrative units; 

comparing progress by time and place against established targets; and 

most importantly, using the data to determine which areas are most in need of 
support and to determine any area-specific courses of action. 

The LAM system is used at the administrative levels at which coverage reports are 
routinely compiled, and with the same frequency, i.e., monthly at health-center, 
district, and province levels, and quarterly at the national level. No report to higher 
levels of the results of monitoring is required, but downward-directed feedback—e.g., 
from the provincial to the district level— provides comparison among districts and 
thereby fosters collaboration. 

The only mandatory indicators to be monitored are the first dose of diphtheria- 
pertussis-tetanus vaccine (DPT-1) and the third dose of oral poliovirus vaccine 
(OPV-3). DPT-1 is used to measure the accessibility of the World Health Organization's 
Expanded Programme on Immunization (EPI) to the target population. OPV-3 cover- 
age reflects the capability of the program at the local level to mobilize the community 
for efficient follow-up and/or service. Because DPT-1 and OPV-3 should be given at 
the same time, the difference in numbers of the two compounds administered is used 
as a drop-out indicator. Other indicators can be used at the discretion of the 
managers. For example, most areas in Indonesia already monitor measles vaccine 
coverage (as a proxy for infants who have received a complete series of vaccinations) 
and the sum of second doses of tetanus toxoid (TT-2) and TT booster doses (as a 
proxy for protected pregnancies). 

Graphs are prepared monthly by health staff from reported data and are used 
during the monthly coordinating meetings, attended by local government adminis- 
trators, to illustrate clearly which areas continue to have low coverage and, perhaps 
most importantly, to directly compare the performance of all subunits in the 
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monitored area. A strong spirit of competition is thereby created. An example from a 
health center in Central Java is shown in Figure 1. 

The figure plots the cumulative coverage in each village served by the health 
center against the annual target to date. The target is 7.5% per month. In the case 
depicted, the cumulative target is 75% population coverage—it is the 10th month 
(January) of the work year. The “trend’’ arrow compares the current month’s 
achievement with that of the preceding month. Each village therefore falls into one of 
four categories: 

@ above annual target to date and with a trend toward an increase (e.g., Dimoro 

and Katong), 

@ above annual target to date but with a trend toward a decrease (e.g., Genengadal 

and Pulang-Puyang), 

@ below annual target to date but with a trend toward an increase (e.g., Depok and 

Sindurejo), or 

@ below annual target to date and with a trend toward a decrease (none in this 

figure). 

Figure 2 shows the organizational structure of the system, which is repeated at the 
provincial level and, in a less structured way, at the national level. All meetings were 
already part of the system, but health-center staff needed training in preparing and 
interpreting the graphs. This training was carried out by the Ministry of Health. 
Training for local administrators in the use of LAM is carried out by the Ministry of 
Home Affairs, with Ministry of Health support. 


FIGURE 1. Coverage with first dose of diphtheria-pertussis-tetanus (DPT-1) vaccines, 
Toroh Health Center and its components, Central Java, April 1991—March1992 
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FIGURE 2. Organizational structure of the local-area monitoring system (LAM), 
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The use of the LAM graphs as a focal point during routine monthly meetings 
allows open discussion of problem areas or activities. A sample algorithm has been 
developed to assist in suggesting appropriate action for each of the four categories of 
villages shown above. 

Specific actions that may be required to improve the situation in problem areas are 
too varied to be listed, but experience has shown that most problems can be solved 
locally. 

In this way, monitoring of vaccination coverage has become a routine local 
government function, rather than a health-sector activity. This function has recently 
been formalized through a directive from the Ministry of Home Affairs, and the 
responsibility for the achievement of targeted levels of vaccination has been shifted 
to the Ministry of Home Affairs. The Ministry of Health remains responsible for all 
technical aspects of the program. The benefits from this structure are substantial: 

@ First, local government has substantial experience in informing and motivating 

the public. 

@ Second, local government controls substantial resources—transportation, hu- 
man resources, and money —that can, to some extent, be shared or reallocated 
to support vaccination programs. 

@ Third, a built-in supervisory system evolves. Irregular visits by a vaccinator, for 
example, would be reported by a village headman as the reason his village failed 
to achieve its monthly target of vaccinations. 
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Figure 3 shows vaccination coverage in seven provinces that implemented LAM in 
1989, compared with the remaining provinces in the country: 18 that had not 
implemented LAM and two that had been operating the system successfully since 
1988. 

As can be seen, in 1989, almost all of the overall improvement in national coverage 
came from the seven new LAM provinces, all of which showed sufficient improve- 
ment over the previous year to equal or surpass the achievement of the other 
provinces. 

The LAM system has its most dramatic impact when first used in an area, as the 
variation between the best- and worst-performing areas is almost always large. In 
areas in which LAM has been in use for some time, differences in coverage among the 
monitored units decrease over time, and it becomes more difficult to select areas for 
intensive support. A supervisory system has been developed to monitor how 
effectively the LAM system is being used and how efficiently the technical aspects of 
the program are being implemented. This system is currently operational only at the 
health-center level. 


SUPERVISION WITH CHECKLISTS 


This supervisory system uses a checklist that is designed so that all inquiries lead 
to “Yes” or “No” answers and the number of questions is as small as possible. The 
current basic list has 22 questions, and, while some questions are universal, 
provinces are encouraged to include additional questions on topics of local concern. 

The supervisor is responsible for assisting in areas where a “No” answer is noted 
or to take other necessary action to ensure that the health center gets appropriate 


FIGURE 3. The impact of the local-area monitoring (LAM) program on vaccination 
coverage, Indonesia, 1988-1989 
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technical or logistic support to overcome the problem if it is beyond the supervisor's 
own skills or authority. The results of the checklist are then transferred to a checklist 
summary that is maintained at each administrative level, culminating at the national 
level. 

The checklist summary is used to compute a score, which allows a comparison of 
the relative performance of various health centers and of the different health concerns 
that have been addressed. In this way, not only are poorly performing health centers 
identified, but health concerns that are receiving inadequate attention throughout the 
system are also highlighted. 

This type of supervision has several benefits: 

e@ A priority list of health centers that need support can be made, and future 

attention can be focused on those centers. 

@ Training or other support needs are identified based on the health concerns that 

have received consistently poor coverage. 

@ The quality of supervision can be assessed by comparing how scores improve at 

subsequent supervisory visits (not necessarily conducted by the same supervi- 
sor). 


A “quality score” for each health center can be calculated. This score represents 
a composite judgment of the various aspects of the program carried out by 
several supervisors and is not just one supervisor's opinion. 


For one center, for example, monitoring the administration of TT-2 is not empha- 


sized nearly as much as the administration of measles vaccine; the intersectoral 
aspects of use of the LAM system (represented by graphs being sent to the Camats 
and Family Welfare Movement) still need improvement; and the cold chain for 
shipment and storage of perishable material, while far from perfect, appears to 
operate reasonably well. 

For the first time, information is made available on issues that until now have 
usually been judged independently by individuals, and it has been difficult to agree 
on the source of problems and whether or how to try to solve them. The system 
continues to develop, and the health problems covered by the supervisory checklist 
are subject to modification on the basis of results. The system does not, therefore, 
represent a universal panacea. It does, however, enable program managers to take an 
objective, measurable view of some persistent problems, and it makes the supervi- 
sory program more efficient and accountable. 


CONCLUSION 


The LAM system has proved to be a very useful tool in Indonesia to increase 
vaccination coverage and to foster communication and understanding between the 
Ministry of Health and the Ministry of Home Affairs. The close relationship that 
continues to develop from this collaboration is helping to sustain and improve the 
delivery and acceptability of vaccination services. 

For the first time, in 1990, the Indonesian vaccination program was able to 
compare not only the coverage results from the 27 provinces but also the “quality’”’ 
index derived from the checklists and summaries. It came as no surprise that the 
provinces with highest coverage were not necessarily those deemed to have the 
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highest “quality.” It is expected that, having introduced a new indicator of quality, 
provinces will be endeavoring to improve their performance, just as they did with the 
LAM. 

The LAM concept is now being applied to monitor the coverage of antenatal care 
services and nutrition status in some areas. The vaccination LAM system has been 
adopted as a model by the Ministry of Home Affairs to demonstrate how develop- 
ment programs in general can be monitored. The concept, developed by the 
vaccination program, appears to have useful application in broader areas of public 
health practice and beyond. 
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Moving Public Health Surveillance 
onto the Health Agenda: 
The Perspective of a District Health Officer 


Guthrie S. Birkhead 


| have been asked to give the perspective of a district health officer on lessons 
learned using surveillance data—including setting priorities for surveillance, obtain- 
ing and targeting resources, and implementing interventions. 

The front-line local public health agencies are the foundation of much of traditional 
public health surveillance and the common denominator of most disease control 
programs. These agencies need support to keep up with challenges to public health 
surveillance. Indeed, they need help just to continue surveillance and other basic 
public health functions at current levels. The support needed at local public health 
agencies is not only financial and personnel resources, but also assistance to 
streamline surveillance, to better complement control activities, to utilize electronic 
systems for data gathering, analysis, and dissemination, and to improve training. The 
traditional team of federal, state, and local public health agencies, so successful in the 
past, will continue to play the key role in providing this support. 

My view is from the State Health Department in Albany, New York, 120 miles north 
of New York City between the Catskill and Adirondack Mountains. As an epidemiol- 
ogist working in the Bureau of Communicable Disease Control, | have responsibility 
for the state’s communicable disease surveillance system, as well as for the state’s 
immunization program. In addition to working in the large state of New York, | have 
been involved in surveillance activities at a local level in a very small state, Vermont, 
during my tenure with CDC’s Epidemic Intelligence Service, and at the national level 
as a preventive medicine resident at CDC. | have also had the privilege of serving for 
the past year as the surveillance consuitant for the Council of State and Territorial 
Epidemiologists, an organization of state health department epidemiologists that has 
enjoyed a long and productive working relationship with CDC on public health issues, 
including surveillance. 

First, | will give background information on the current practice of public health 
surveillance in this country. | will focus on communicable disease surveillance 
because, historically, this was the earliest type of surveillance, and it is the area in 
which | work. However, my comments are also applicable to chronic disease and 
injury surveillance as well as other types of surveillance. Part of the perspective of a 
state health surveillance officer can be explained by the history of public health 
surveillance activities in the United States. The U.S. Constitution is silent on assigning 
responsibility for public health issues, and state and local governments have 
assumed legal responsibility for many surveillance activities. 

The section of the public health law in New York that forms the legal framework for 
communicable disease surveillance requires physicians to report to the county health 
department all persons diagnosed as having or suspected of having one of a list of 
notifiable diseases. Separate sections of the law deal with similar reporting require- 
ments for hospitals and clinical laboratories. Confidentiality is assured for persons 
whose names are reported to the government. Similar statutes govern the conduct of 
communicable disease surveillance in all 50 states in the United States. 
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The reporting form used by physicians in New York to report cases to the county 
health department includes basic demographic, medical, and epidemiologic informa- 
tion on each case. Triplicate copies are made; a record is kept by the reporting 
physician and by the county health department, and one is forwarded to the state. At 
the state health department, information from this form is entered onto a computer. 
With the name and other identifiers removed, the information is sent electronically to 
CDC via the National Electronic Telecommunications System for Surveillance 
(NETSS). In New York, we are piloting a system of electronic reporting of surveillance 
data to the state by four county health departments. 

Currently, more than 40 diseases and conditions are notifiable in New York State. 
Some diseases require immediate notification of the county health department, 
usuaily by telephone: botulism, cholera, Haemophilus and meningococcal meningi- 
tis, and other diseases for which immediate public health control efforts are war- 
ranted. 

In New York, disease reports go first to the county health departments, which have 
the delegated authority from the State Commissioner of Health for undertaking public 
health control measures. These measures include a) assuring proper treatment of 
case-patients, b) isolation or rarely quarantine, c) identification of and prophylaxis for 
contacts, and d) determination of the scope of the problem —i.e., whether an outbreak 
exists. These critical steps in surveillance and control are usually carried out by a 
public health nurse. It is important to remember, even with the emphasis placed on 
sophisticated electronic public health surveillance systems, that the quality of much 
of surveillance data at the state and national levels depends upon this very personal 
interaction between an individual public health nurse and an individual health-care 
provider or patient. 

At the local level, it is the importance of disease control activities that justifies the 
allocation of resources for surveillance. Historically, public health surveillance began 
for diseases subject to quarantine—e.g., cholera, smallpox, and tuberculosis —for 
which immediate action was needed to control spread. This historic fact is still 
reflected in New York's list of diseases that require immediate notification for certain 
diseases to allow prompt public health action. Alexander Langmuir (7) and more 
recently Stephen Thacker and Ruth Berkelman (2) have argued that public health 
surveillance should be separate from disease control activities. They argue that while 
surveillance should guide and monitor control efforts, it should not be intimately tied 
to the conduct of public health control measures. However, from the viewpoint of the 
local or state health office, this boundary between surveillance and control activities 
is quite indistinct. The two activities are almost inseparably linked—if for no other 
reason than that the same public health worker performs both functions, and the two 
activities proceed simultaneously. 

This perspective is important because resources have been cut recently for local 
surveillance and control efforts in many parts of the United States. In New York State, 
many large counties have lost as many as half of their public health nurses. In this 
environment, surveillance cannot continue to get a free ride. Uniess more resources 
are found at all levels in the system, local public health activities will continue to 
shrink to cover the basic core of such visible diseases as meningitis, for which the 
need for immediate control is obvious, and general surveillance activities will suffer. 

Education and training — areas of critical need—have suffered as well. In the past, 
my office used to conduct eight day-long training sessions each year at various 
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locations in the state for local health department surveillance and control personnel. 
These training sessions have been canceled for the past 2 years because of budgetary 
constraints. We also conduct a week-long course for county health department 
personnel each spring through our school of public health; this course is devoted to 
general training about surveillance, as well as to computer-based surveillance 
systems. Unfortunately, last year, this training session was also canceled because of 
lack of funding. 

These local resource needs may require some redirection and balancing of the 
ways in which we at the state and national level support surveillance. The example of 
surveillance for salmonellosis shows that different surveillance goals have led to the 
development of separate local and national surveillance systems, only the latter of 
which is currently actively supported by CDC. At the local level, the surveillance 
system for salmonellosis consists of physician- and laboratory-based reporting with 
public health follow-up. Each case of salmonellosis may signal an outbreak or may 
indicate a risky situation—e.g., a child day care center or a nursing home for the 
elderly—with a need to detect other cases and measures to prevent an outbreak. 
Therefore, each case warrants at least an initial investigation by a public health nurse. 
However, as viewed from a national perspective, these immediate control issues may 
not be given high priority. Regional and national trends in the prevalent Salmonella 
serotypes are of greater interest. This situation has led to the development of a 
national surveillance system for salmonellosis, independent of the local health 
department-based reporting system. The new system is based on laboratory report- 
ing of information on Salmonella serotypes from state public health laboratories. It 
has been supported by CDC with a large infusion of resources for software, training, 
and technical assistance. | do not wish to imply that this separate national system is 
not important or that it does not yield important information, but rather that it has 
been developed without the needs of local public health programs in mind. Greater 
effort needs to be directed to supporting both types of surveillance systems in a more 
unified framework. For example, CDC should assist state health departments to 
develop electronic reporting systems for data on salmonellosis and other diseases 
from large commercial laboratories that serve entire regions of the country. Also, 
training and resources for technical support could be directed to the local health 
department. 

Dr. Roper has responded to this need by repeatedly championing the cause of 
public health infrastructure. Support from the federal government for surveillance is 
available through a cooperative agreement between CDC and the Council of State and 
Territorial Epidemiologists. This agreement includes the development and support of 
model surveillance systems and an electronic public health network that will support 
surveillance reporting. CDC plans training efforts that will involve an electronic 
classroom and will be transmitted via satellite around the country. | hope that CDC 
will also eventually support regional training centers throughout the United States in 
schools of public health and state health departments. Finally, there is funding in the 
cooperative agreement for an evaluation of the purposes and methods of surveillance 
to better determine the most efficient and effective ways to conduct surveillance at 
the local, state, and federal levels. 

One of the most dramatic uses of surveillance data in New York in recent years has 
been to obtain more resources for vaccination programs as a result of a large 
epidemic of measles, a disease completely preventable by vaccination. Measles 
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surveillance data for New York State from the beginning of this century show a 
dramatic decline in numbers of cases of measles following the institution of 
vaccination programs in the early 1960s. However, measles incidence has increased 
in the past several years (Figure 1). 

The failure to maintain successful measles-control efforts can have dramatic 
consequences. The largest measles outbreak in more than a decade in New York 
occurred in the past 2 years, with more than 5,000 reported cases and 23 deaths in 
New York City. Surveillance data suggest that measles may be resuming that pattern 
of epidemic cycles of every 3-4 years that characterized the prevaccination era. The 
measles surveillance system was in such disrepair that a CDC evaluation showed that 
only half the persons seen for measles in emergency rooms in some parts of the state 
were being reported to the health department. 

Preschool children who are members of minority populations fueled this epidemic 
of measles. The root cause of the return of this vaccine-preventable disease is lack of 
access to primary care and the resultant low levels of vaccination coverage. In New 
York City, measles-mumps-rubella (MMR) vaccination is recommended at 12 months 
of age; in the rest of New York State, it is recommended at 15 months of age. 
Age-specific vaccine coverage is clearly inadequate (Figure 2). 

A detailed CDC study of a sample of measles cases reported to the surveillance 
system indicated that many children were being served by existing public health or 
social service programs, such as the Women, Infants, and Children (WiC) Supplemen- 
tal Nutrition Program or the Aid to Families with Dependent Children (AFDC) 
income-support program for young children. These contacts provide opportunities to 
vaccinate children who do not receive routine medical care elsewhere. 


FIGURE 1. Measles, by year, New York State, 1908-1990 
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FIGURE 2. Percentage of children vaccinated against measles, mumps, and rubella 
with at least one dose of vaccine, New York State, 1990-1991 
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Source: New York State Department of Health, Immunization Retrospective Survey, 1990-1991. 


These dramatic results from studies based on surveillance data have raised 
concerns and have been used to justify major new funding initiatives in New York. 
Briefly, these activities have included immunization initiatives in 1990 and 1991 to use 
WIC clinics, emergency rooms, and community-based organizations to provide 
vaccinations to high-risk populations. Resources have been provided in the most 
recent state budget cycle to hire staff in local public health departments to serve 
high-risk populations and to perform outreach activities related to immunization 
initiatives, to support vaccination programs in hospitals, and to implement a major 
new media campaign aimed at high-risk populations. 

Another example of the use of surveillance data is monitoring the success of the 
new Haemophilus influenzae type b (Hib) vaccination program. The number of Hib 
patients by age in upstate New York during the period in which vaccination programs 
were begun shows the dramatic success in reducing morbidity through vaccination 
(Figure 3). This is one of the most important public health successes of the past few 
years, even though it has been overshadowed by concern about the measles 
epidemic. 

These surveillance data also hint at an interesting biological phenomenon. Disease 
levels in the 2- to 11-month-old group started to drop before vaccine was recom- 
mended for this age group. Although this may simply reflect some natural cycle in Hib 
morbidity, it probably reflects that vaccination may prevent carriage of the organism, 
so that older vaccinated children do not bring the organism into the home to infect 
their younger siblings. Thus, these surveillance data may suggest an added bonus 
from vaccination and give hope that Hib may be completely controlled, even among 
children <2 months of age, for whom an effective vaccine is still not available. 
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FIGURE 3. Number of reported cases of Haemophilus’b influenza, by age and year, 
New York State (excluding New York City), 1987-1991* 
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Finally, | will summarize some of the issues | have raised that relate to the theme 
of this symposium —i.e., guiding solutions to improving health and the quality of life. 

First, we need to secure the resources required to support public health surveil- 
lance activities at the local level, including personnel, equipment, technical assis- 
tance, and training. This process has already begun but needs further support at the 
local, state, and national levels. Justifying resources for surveillance will be easier if 
we do a better job of using data and improving the feedback loop to policymakers and 
medical practitioners. Adding new diseases to or placing additional demands on the 
existing system will be difficult without added support. 

Second, this process depends on developing the scientific basis of public health 
surveillance activities, including developing model surveillance systems and deter- 
mining the most effective surveillance methods to meet the consensus goals of public 
health surveillance. 

Third, we need to improve the efficiency and effectiveness of the collection, 
analysis, and dissemination of surveillance data. An important part of surveillance is 
dissemination of analyses based on surveillance data to decision makers and others 
who need to know, including physicians and others who report information. In New 
York, we accomplish this through a regular surveillance report, which includes 
interpretation of the data, and through a newsletter. Although we send these 
materials to infectious-disease physicians throughout New York State, we need to try 
new and creative ways to disseminate this information. In particular, we need more 
effective ways to use the media and to disseminate summary data, e.g., via electronic 
bulletin boards. We must continue to focus on appropriate protection of confidenti- 
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ality and provide a clear statement of the limitations of surveillance data. Through it 
all, we need to maintain flexibility and simplicity and to be innovative in the face of 
changing and expanding surveillance needs. 
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Perspectives of the Legislator: 
Allocating Resources 


William A. Sederburg 


| have been asked to give the perspective of a legislator on iessons learned about 
using public health surveillance data for making decisions and allocating resources. 
| should begin by saying that | am not an expert in epidemiology or public health. 
Before me is a room full of experts in these fields. As you will see, however, not 
having expertise in a particular field has never stopped someone who has been 
involved in politics from speaking. As | will illustrate later, once you are in public 
office, you are expected to have expertise on any topic under the sun. 

Let me provide some background for understanding my perspective. Before 
entering politics, | earned a Ph.D. in political science and public administration. For 3 
years, | served in the Michigan House of Representatives, where | was the Director of 
Research and Programs and subsequently Executive Director of the Michigan Repub- 
lican Caucus. Beginning in 1978, | served 12 years in the Michigan State Senate, 
where | was a member of the Appropriations Committee and chairperson of the 
Health Policy Committee. Currently, | am the director of a public opinion research 
institute that conducts voter surveys in Michigan. 

We have heard detailed, fact-rich presentations at this symposium on significant 
health problems in the United States and elsewhere in the world. Earlier, one of the 
epidemiologists at the symposium asked me, ‘Why is it that when all these facts 
documenting health problems are presented, legislative bodies and policymakers do 
not provide us with the necessary funds to address these problems?” It is an 
intriguing question that | will attempt to address today. My talk will focus on 
understanding the differing ways that politicians and medical experts view problems 
and make decisions. 

My initial foray into the arena of health policy had a rather fortuitous beginning. 
When | was first elected to the State Senate, | was assigned to the Appropriations 
Committee, which is responsible for dispersing money. | was delighted when the 
Senate leadership appointed me chairman of the Committee on Higher Education, 
since | had been on the faculty at Michigan State University and | thought education 
would be where the action was. At that time, there was one committee—the Health 
Policy Committee —that none of the other senators wanted to chair. The leader of the 
Senate approached me and said, “Sederburg, why don’t you chair the Health Policy 
Committee?” My response was, “Well, if | get stuck with this job, I'll do it under two 
conditions. One, ' don’t have to give up any of my other committee assignments. 
Two, that you let me hire somebody who knows something about public health, 
because | don’t particularly know anything about it.”” He told me that | would make an 
excellent chairman of the Health Policy Committee. | then hired a gentleman by the 
name of Robert Ortwein, who helped supply expertise and understanding of health 
policy. 

When | took over the Health Policy Committee, we assessed our situation. We 
knew that Michigan was an urban state whose economy relied heavily on manufac- 
turing (Figure 1). In fact, 23% of our employment comes from the automobile 
industry. To give a sense of the economic decline within the state, in 1970 Michigan 
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FIGURE 1. Political and economic environment during development of the Michigan 
Health Initiative 
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produced 26% of the world’s automobiles. At present, we produce only 6%. We were 
rebounding from a recession and still are. According to information from CDC, the 
health status of our citizens was the worst in the nation—we were the 50th “‘‘sickest’’ 
state. This ranking was not something that we broadcast too widely in Michigan. We 
had high health-care costs. We were working in an atmosphere in which the public 
was strongly opposed to taxes, and we knew that the public felt cynical about the 
political process. In fact, a public opinion survey found that only 7% of the people 
believed that public officials did what was right for society most of the time. 

As Chairman of the Health Policy Committee, | knew that we faced significant 
challenges. One was to develop new strategies for containing health-care costs. At 
the same time, we needed to improve the health status of our citizens—we had to 
move Michigan out of the category of being the sickest state. We had to cope with the 
challenges posed by the epidemic of acquired immunodeficiency syndrome (AIDS). 
Both my colleagues in the Senate and the public were asking the State Legislature to 
respond to the AIDS crisis. 

In response, we developed, with considerable assistance from Robert Ortwein, the 
Michigan Health Initiative. The purpose of the Michigan Health Initiative was to 
prevent and control the leading preventable diseases in the state. Before we could 
move forward, however, my colleagues in the legislature told me that | had to secure 
a funding source for the initiative. We targeted nine million dollars from a tax on 
computer software to support health promotion and disease prevention activities. We 
also increased the excise tax on cigarettes by four cents per pack to provide eleven 
million dollars for distribution to county health departments. 

In the legislation that was adopted, the Michigan Health Initiative was organized 
into several components (Figure 2). The initiative was administered through the 
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FIGURE 2. Organization and resource allocation for the Michigan Health Initiative, 
1988 
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Department of Public Health by a newly created Center for Health Promotion. An 
advisory committee, appointed by the Governor, provided policy oversight for 
resource allocation. Over two million dollars was spent on information services and 
media campaigns to support health-promotion and risk-reduction activities. Other 
funds were distributed through a Michigan Health Initiative account. Resources were 
provided to support testing and education programs for AIDS and other diseases. 
Four and a half million dollars was dedicated to Work Site Wellness Programs, which 
were designed to involve Michigan's business community in preventing back injuries 
and other occupational health problems. Nearly one million dollars was allocated for 
provider-protection plans to deal with AIDS patients. Another two and a half million 
dollars went to local network care agencies for dealing with AIDS patients. 

What is remarkable is that we were able to raise nearly 20 million dollars in state 
revenue to support these activities during a time when the voters had just recalled 
two state senators for voting in favor of an income tax. In 1983 and 1984, the Michigan 
voters replaced these two senators with two who were opposed to additional taxes. 
Despite this voter sentiment, the Senate was willing to go along with a tax increase. 
The Governor, although silent about our efforts to increase taxes for health promo- 
tion and wellness activities — and unwilling to lead the bandwagon — was nonetheless 
willing to sign the legislation. And that was a significant accomplishment. 

Before we achieved passage of the Michigan Health Initiative, however, we had to 
expend considerable time and effort convincing fellow legislators to support the 
initiative. As Chairman of the Health Policy Committee and co-sponsor of the 
legislation, | found myself, a so-called expert on health issues, traveling around the 
state trying to garner support for the initiative. 
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As | held discussions with the most conservative legislators, | used several 
different types of data to sell the Michigan Health Initiative. | showed them the rapidly 
escalating number of persons diagnosed with AIDS in Michigan since 1983 (Figure 3). 
It doesn’t take a rocket scientist to realize that if something is not done the number is 
going to soar out of sight. | also presented information on per-capita health care costs 
in Michigan (Figure 4). In 1960, the cost was about one hundred dollars per person. By 
1990, the projected per-capita cost was over $2,700. Thus, when | talked with my 
conservative colleagues in the Senate, | could point out that we needed to do 
something to contain rising health-care costs. 

| told them that, rather than simply passing more regulations, they could begin to 
control health-care costs by encouraging the practice of prevention activities. We 
used the theme that health promotion can produce economic savings. To underscore 
this point, we provided data that suggested a dollar spent on promoting the use of 
seat belts might save $105 in health-care costs (Figure 5). Similarly, one dollar spent 
in an anti-smoking campaign might save $15 in subsequent costs. To make these 
arguments convincing to business leaders and legislators, we needed credible data. 
Because these data were supplied by CDC, they were credible. | did not know whether 
the data were accurate, but they were helpful, because CDC represented outside 
expertise on the issues. 

During this process, | discovered the startling differences between the medical 
decision-making model, with its emphasis on rational decision-making, and the 
political model, with its emphasis on intuitive decision-making (Figure 6). When | 
went through an academic program for my Ph.D degree, | was taught to place 
everything into a rational decision-making structure. To explain the rational decision- 
making model, let me relate, as an example, what happens when | visit my family 


FIGURE 3. Number of persons with acquired immunodeficiency syndrome (AIDS), 
Michigan, 1983-1988 
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FIGURE 4. Per capita health-care costs, Michigan, 1960-1990 
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FIGURE 5. Expected return per dollar investment, selected health promotion 
interventions, Michigan, 1988 
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FIGURE 6. Comparison between medical and political decision-making models 
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physician. The first thing he asks is, “What's your problem?” ! give him some 
symptoms: my leg hurts, | can’t move it right, | have problems walking, and so on. 
First he identifies the problem. He tells me | have a sore knee. Then he develops 
options for treatment. He tells me he could amputate my leg. He says | could take 
some aspirin and come back in 2 weeks. He considers telling me that my symptoms 
are just in my imagination and that | should relax and the problem will take care of 
itself. He then analyzes those options. He prescribes a medication and tells me .» 
come back in 2 weeks. When | return, my doctor asks, “How did the remedy work?” 
| tell the doctor he is a wonderful person, that | took my aspirin and | feel much better. 
| can now run like the wind on my knee. My encounter with my physician is an 
example of rational decision making. 

However, as a legislator, | discovered that rational decision making does not 
always occur in politics. In fact, politicians more often respond to an intuitive 
decision-making style. An intuitive model might go something like this. You identify 
the problem and then start scanning the political horizon to see how this issue fits 
within the context of other problems. The politician does not ask himself, “How do we 
maximize health surveillance?” The politician asks, “Should | put money into health 
surveillance or should | put money into anti-crime legislation? Should | put my 
energies into working for the health community or should | put my energies into 
helping the education community?” In so doing, the politician puts the issue into the 
political context of other current and pressing issues. The politician then uses 
judgment to decide what response will best meet his own needs within that context. 
The politician does not come up with a single number that sways a decision in one 
direction or another. Rather, he develops a sense of priorities and preferences that he 
thinks his constituents want and will support. 
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Although | was trained in statistics during my graduate studies, | recall only once 
in over 20 years of public service when results from a regression analysis were used 
in a debate on the floor of the Senate or in establishing public policy. Yet, those in 
academia and public health have to be trained in regression analysis and other 
analytical techniques. You must realize, however, that the politician does not have 
any idea what these statistical methods are. Rather, he relies upon his judgment to 
make a decision and then assess the reaction to that decision. The newspapers, for 
example, are still focusing on the way several senators on the Judiciary Committee 
conducted themselves during the recent confirmation hearings for Justice of the 
Supreme Court. The senators involved in those hearings are still getting negative 
feedback from their questioning of witnesses. Politicians need to assess these 
negative reactions and determine their impact. But at the same time, they need to 
prepare for the next crisis. So the politician approaches things intuitively, contextu- 
ally, as opposed to rationally, where maximizing outcome is the principle in opera- 
tion. 

There are many impediments to the rational decision-making process and to the 
rational use of data (Figure 7). Whereas the medical community uses individual 
decision making, the political community rules by consensus. As you know, in the 
U.S. Congress there are 435 representatives and 100 senators. The Rule of 218/51 is 
that, with a simple majority of votes, you can pass any piece of legislation. The 
challenge each legislator faces, however, is in learning to work within this framework 
of decision making by consensus. For example, | always thought of myself as a 
reasonably bright person who did not see any need for input from other Senators or 
House Members or the Governor in making decisions. | would have been happy to 
make the decision myself. In truth, however, | had to begin by convincing the other 


FIGURE 7. impediments to “rational” data use by legislators 
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committee members to vote the way | wanted them to on a particular piece of 
legislation. Next, | had to convince the full Senate to vote a certain way. Then | had to 
run over to the House and convince its members to vote the right way. Finally, | had 
to meet with the Governor's office and convince the Governor to sign this legislation. 
It had to be by consensus. 

What about conflict resolution? Most people do not appreciate that the role of the 
legislature is not to provide leadership —it is to represent and to resolve conflict. As 
a result, the legislature spends its time resolving conflict through compromise, rather 
than trying to maximize particular outcomes. On the other hand, the medical 
community attempts to maximize individual outcomes. When | broke my ankle a few 
years ago, did | want the doctor to tell me he could get 50% results? No, | wanted 
100% results. | wanted to be able to play tennis in 6 weeks. 

Consider how conflict resolution fails to fit with the medical model of decision- 
making. Imagine yourself on an operating table with three surgeons hovering over 
you. One surgeon says, “I think we ought to make this incision 5 inches long.” The 
second surgeon says, “No, let’s make it 1 inch long.” The third surgeon says, “I have 
a compromise, let’s make it 3 inches long and call it even.”’ In medicine, an individual 
is responsible for making decisions and maximizing outcomes. In politics, compro- 
mise is the name of the game. 

What about lack of expertise? You may be discovering as you listen to me that | do 
not have any expertise in health care. Nonetheless, | had to make those kinds of 
decisions as Chair of the Health Policy Committee. A legislator must be a generalist. 
At the same time, the legislator is expected to have an opinion about absolutely 
everything. | abruptly realized this soon after | was elected to the Michigan State 
Senate in 1978. As you may recall, we were in the middle of an energy crisis at the 
time. A local radio station called to say that they had nothing for their weekend news 
broadcasts and they wanted to ask me several questions to use as filler in their news 
segments. Of course | agreed and told them anything was fine. They started by asking 
me my solution to the energy crisis. As a newly elected state senator, | had never dealt 
with an issue as important as the worldwide energy crisis, but | had to think quickly, 
because | did not want to tell them | had not thought about the problem. | knew it 
would not sound very smart to say | had no idea what to do. Thinking quickly, | told 
them, ‘We either have to conserve more energy or we have to find new sources of 
energy. Furthermore, the state should make a policy decision whether we conserve 
more or find new sources of energy.” Those comments played on the radio for 3 days. 
On Monday morning, a representative of the Oil and Gas Association called asking 
me to be their keynote speaker on energy policy. 

Another impediment to rational data use is that the politician lives in the political 
environment. You live in the health environment. As public health officials, you are 
excited about plans for eradicating guinea worm disease in Africa or increasing 
vaccine coverage of infants in Southeast Asia. These topics are meaningful to you. 
But for the average politician, these topics are boring. The politician would rather read 
about the most recent check-bouncing scandal in Washington or who is an insider in 
the Statehouse and who is no longer in the loop. Politicians are interested in these 
things because they live in a different environment. 

There are different evaluation standards in politics and in medicine. If a physician 
makes a mistake, he is held to certain standards. Consider the consequences if you 
visit your doctor with a sore knee from playing tennis, and he tells you he is going to 
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amputate the knee. He says he will give you a metal leg and that will take care of your 
problem. If your doctor does this, he violates a certain standard. In politics, however, 
all you need is a good image. As a politician, it does not matter whether you cut off 
the knee as long as people think you know what you are doing. 

In making decisions as a legislator, you need to deal with the political ambition of 
your colleagues. During the crisis over acquired immunodeficiency syndrome (AIDS), 
for example, we had legislators who wanted to test everybody for AIDS. Why did this 
happen? Because of issue sensationalism. The public was clamoring for us to act, to 
do something about AIDS, even if it was irrational or ill advised. In order to appear 
responsive and decisive to their constituents, several legislators proposed testing 
college students, prisoners, anyone who walked, even politicians. 

The basic problem is one of leadership —a problem that, in my opinion, is not well 
understood. Recently we surveyed Michigan residents for their views on what state 
legislators should be doing for them (Figure 8). One-third said voting the right way for 
their constituents. Fifteen percent said obtaining state funds for their district and 
helping to secure government contracts. Thirteen percent of respondents said the 
most important role was to help constituents with their problems. Twenty-two 
percent said getting legislation passed to help their district. But only 13% viewed 
being a leader on important state issues as the primary role for their legislator. 

Recall my work on the Michigan Health Initiative. Was my public asking me to 
spend time running around the state on the Michigan Health Initiative? No. They 
wanted me to work on problems at Michigan State University. They wanted me to 
pass resolutions commending the local Boy Scout troops for their good works. 


FIGURE 8. Views of Michigan residents on the primary role for legislators, Public 
Sector Consultants Opinion Survey, 1990* 
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Individual constituents wanted me to help them deal with the state bureaucracy. The 
public does not look to the legislative body for leadership—that is an executive 
branch function. 

Currently there are efforts under way to increase the cigarette tax by twenty-five 
cents per pack in Michigan. The revenue raised would be earmarked for use by local 
health departments. The Department of Public Health has assembled an impressive 
slide show that conveys all the rational arguments for supporting this increase. In a 
recent survey, we asked voters if they would be more likely or less likely to support 
a legislator who voted for the cigarette tax. Fifty-five percent said they were more 
likely to support a candidate who voted for a cigarette tax increase. Only 13% said 
they would be less likely to support such a candidate. However, despite the public 
support for this measure, the tax increase is not likely to pass the Michigan 
Legislature. Why is this so? 

The difficulty lies in transcending the rational to the intuitive decision-making 
model. Communicating information—such as surveillance data—to legislators re- 
quires meeting the needs of the user (Figure 9). First, you have to make data 
understandable. You have to boil it down to make it understandable. You need to 
make it clear to the legislator how he or she should respond to a particular issue. 
Second, you need to use outside expertise. There is nothing more effective than 
having someone come from more than 50 miles away to be the expert who supports 
your proposal. As | noted earlier, we used data from CDC to support provisions of the 
Michigan Health Initiative. 

Third, you need to learn political language. | learned this lesson after giving my 
first speech on the floor of the Michigan Senate. At that time, small herds of cattle in 
the state were dying from eating feed contaminated with a chemical called PCB. From 


FIGURE 9. Communicating surveillance data to legislators: meeting the needs of the 
user 
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my graduate training in statistics, | recognized that the Department of Agriculture had 
used the appropriate non-parametric correlation statistic in their analysis of these 
dying herds. My first speech on the floor of the Michigan legislature was to 
congratulate the Department for their use of non-parametric statistics. | got the 
greatest look of blank stares you could ever imagine. The smartest and most 
articulate person from the press corps that covered the capitol approached me 
afterwards and said, and | quote, “Bill, can you explain to me what a correlation is?” 
You need to be basic and you need to understand that there is a language gap 
between the health-care community and the political community. 

Fourth, you need to use the press to influence public opinion. As public health 
officials, your role in influencing the press is not simply to present data. You need to 
understand the interaction between the press and politics. The press interprets the 
political environment. At every conference of state legislators that | have ever 
attended, the newspapers at the hotels where we are staying will sell out by 7:30 in 
the morning. Why? Because the legislators are devouring the news to discover what 
is happening on that particular day in the world of politics. The press is important 
because it is used by decision makers to determine what is and what is not a problem. 
| guarantee that, after a crisis appears in the headlines anywhere in the U.S., within 3 
days some legislator will introduce a bill to deal with that crisis. Watch for this next 
time: a big headline appears in the newspaper, ‘Earthquake hits Montana.”’ Shortly 
thereafter, some Montana legislator will introduce a bill that bans earthquakes from 
occurring in Montana. The press has tremendous influence in setting the political 
agenda. 

Finally, you need to understand that change is incremental. As you know, social 
attitudes evolve slowly. Similarly, change occurs a little bit at a time in politics. And 
when change does occur, it usually is not driven by rational decision-making, in which 
outcomes are maximized. Rather, it is a product of consensus and compromise. 

The theme of this symposium is moving public health surveillance onto the 
agenda for health. To summarize, let me use my perspective as a legislator to suggest 
several strategies to help surveillance in making the transition onto the health agenda 
(Figure 10). First, you need to design a strategy and develop a plan. To build support 
for the Michigan Health Initiative, we put together a brochure we distributed as widely 
as possible. We used this plan to obtain necessary support from several key groups 
who were influential in moving the initiative forward. 

Next, you need to tie a funding source to the problem. In poll after poll, you will 
find that the public supports taxes if they are assured that the taxes raised will go to 
solving a specific problem. They do not support tax increases for the national debt. 
They do not support tax increases going into the general fund. But the public will 
support tax increases—such as the cigarette tax — if they can be assured that the funds 
will be used to address health-care problems. Third, you need to develop partner- 
ships with policymakers. You need to get acquainted with policymakers — understand 
their perspectives and their needs—so that when you contact them after something 
has happened, they will know who is calling. Fourth, you need to build coalitions. The 
Michigan Health Initiative started as a brainstorming session in my living room with 
interested people from the state medical society, the hospital association, the 
Department of Public Health, and legislative staff. Coalitions are critical for success, 
and you need to work hard to maintain them. 
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FIGURE 10. Strategies for moving public health surveillance onto the health agenda 
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Finally, as the position paper for this symposium points out, public health 
surveillance can provide quantitative information needed for setting priorities and 
establishing rational health policy. The secret, however, is taking that rational health 
policy and moving from the medical model of decision making into the intuitive 
model that politicians and legislators use. 
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The World Bank’s Health Sector Priorities 
Review: Implications for Surveillance Data 


Donald S. Shepard 


INTRODUCTION: UNIVERSAL NEED TO SET PRIORITIES 


Both industrialized and developing countries would benefit from improved alloca- 
tion of resources for health services. In the United States, for example, health 
expenditures represent 11% of the gross national product (GNP), one of the highest 
shares in the world. Yet persons in the United States have a lower life expectancy at 
birth than citizens of several other nations. 

In many developing countries, enormous health problems must be dealt with 
using only a few dollars per year of public resources. Malaria, which is a growing 
problem in Africa and other parts of the world, imposed economic costs estimated at 
0.6% of Africa’s gross domestic product (GDP) in 1987. By 1995, that share is 
projected to rise to 1.0% (7). Across much of central and eastern Africa, the 
seroprevalence of human immunodeficiency virus (HIV) among adults in major towns 
is as high as 30%, and the national averages of several countries are 5%. Yet few 
national governments can afford to allocate additional resources to this problem. 

Governments can better cope with such pressures by allocating their limited 
resources carefully. This paper outlines an approach for using economics to analyze 
resource allocation in health. The approach, the World Bank’s “Health Sector 
Priorities Review” (HSPR), currently incorporates a group of 32 studies coordinated 
by Dean T. Jamison and W. Henry Mosley. Most of the 32 studies are organized 
around specific health problems (e.g., cancer or acquired immunodeficiency syn- 
drome [AIDS)). 

In the sections below, | briefly describe the HSPR as a whole, discuss in detail one 
of the 32 papers (HSPR 30)—on acute respiratory infections—and offer a health 
economist’s perspective on disease surveillance. 


THE HEALTH SECTOR PRIORITY REVIEW 
Overview 


Most of the 32 papers, written by approximately 64 authors, represent the 
collaborative efforts of public health experts and economists. When the project is 
completed, the papers will be published as a book (2). In the interim, most are 
available as HSPR working papers from the Population, Health and Nutrition Division 
of the World Bank. 

The authors of the majority of the papers were asked to investigate the following 
questions for a representative population of 1 million persons in the developing world 
for a disease or a group of related diseases: a) describe the health problem (e.g., 
incidence, prevalence, natural history, morbidity, deaths); b) analyze the opportuni- 
ties for prevention, including their effectiveness, costs, and cost-effectiveness; c) 
analyze the opportunities for improved case management, including their effective- 
ness, costs, and cost-effectiveness; d) identify research that could provide new 
approaches for prevention or case management in the near future. 
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An overview by Jamison summarizes the cost-effectiveness results from the study 
in terms of cost per discounted healthy life year (DHLY) gained by each intervention 
analyzed under the most typical assumptions (3). The results indicate the costs of 
various ways to purchase good health. The lower the cost per DHLY, the more 
cost-effective is a given approach. 

A mundane example illustrates the process. Suppose a consumer enters a 
supermarket to buy a gallon of orange juice. S/he faces different types of products 
(frozen, fresh, reconstituted, canned, convenience packages) stored in different aisles 
and several brands of each type. From the price, weight, and yield of each product, 
the consumer can calculate the cost per gallon of ready-to-serve beverage. While the 
resulting unit costs are undoubtedly important influences upon the consumer's 
choice, other considerations, such as taste and ease of storage, are also important. 

These analyses are directed to health officials of international organizations—such 
as the World Bank—and national governments. Their goal is to indicate the kinds of 
health programs that should, in general, command high priority. Figure 1, derived 
from a draft of the overview chapter, provides provisional estimates of the cost- 
effectiveness of interventions to improve child health. The programs at the top of the 
list have the lowest unit costs—i.e., they are the most cost-effective. The top three 
interventions for improving child health are a) measles vaccination (in high-mortality 
environments), b) vaccination to prevent neonatal tetanus (in high-mortality coun- 
tries), and c) an integrated program of antenatal and delivery care. From an 
analogous analysis for adult health, the leading three programs are blood screening 
for HIV, rehabilitation for persons with leprosy, and passive case-finding and 


FIGURE 1. Cost-effectiveness of 11 leading child health interventions 
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short-course chemotherapy for tuberculosis. All these programs cost $10 or less (in 
1989 prices) per DHLY, or the equivalent of about $2,500 per death averted. 

To appreciate how cost-effective these leading programs are, they should be 
compared with some of the less cost-effective alternatives. Examples in the latter 
category are the performance of coronary-artery bypass surgery and the use of 
zidovudine (AZT) in the management of AIDS. Although each program costs $5,000 
per DHLY, both are becoming routine medical practice, not only in the United States 
and other industrialized countries but also in some upper-middle-income countries. In 
summary, the most favorable interventions cost 100 times less per unit of improve- 
ment in health compared with other acceptable medical practices. 

The authors and coordinators are aware of the many limitations in trying to 
perform a study such as this on a worldwide basis. Indeed, at least two countries, 
Mexico and Indonesia, are seeking funding to customize this study to their own 
situations. Nevertheless, because the cost-effectiveness patterns for specific interven- 
tions vary so widely, the general patterns are thought to apply to many countries. 


Impact 


The study is beginning to have an impact. First, it has reaffirmed the importance of 
interventions to control many childhood infectious diseases in countries that have not 
yet undergone an epidemiologic transition. The study argues for continued donor 
support for vaccinations and oral rehydration therapy, and it supports a recent 
initiative of the U.S. Agency for International Development to expand case manage- 
ment of acute respiratory infections (ARIs). 

Second, it has identified a few cost-effective control programs whose importance 
had not been previously appreciated. Short-course chemotherapy for rehabilitation 
for persons with tuberculosis (TB) or leprosy, two neglected components of public 
health, were each found to cost only $10 per DHLY. India and China have recently 
launched major initiatives against TB. School-based anthelmintic chemoprophylaxis 
(costing $25 per DHLY) was the subject of a Bellagio conference. Cervical! and breast 
cancer screening, at $180 to $200 per DHLY, are reasonable investments in middle- 
income countries. 


ILLUSTRATION: ACUTE RESPIRATORY INFECTION 


Control of ARIs illustrates in more detail the process of calculating cost- 
effectiveness ratios and the role of surveillance and other data. In addressing this 
condition, this author served as the economist, and Dr. Sally Stansfield, a public 
health physician who has been monitoring control programs, served as the epidemi- 
ologist for a chapter in the HSPR (4). 


The Magnitude of the Problem 


Surveillance data might have been thought to readily indicate the magnitude of 
ARIs worldwide. On closer examination, however, several problems were identified. 
First, for control purposes, it is critical to distinguish between acute upper respiratory 
infections (coughs and colds) and acute /ower respiratory infections (bronchitis and 
pneumonia). The former are generally self limiting and rarely are fatal or pose 
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long-term problems. Antibiotic therapy is generally of no use, and, at most, symp- 
tomatic treatment is indicated. In contrast, lower respiratory infections can be life 
threatening, and patients often respond favorably to antibiotic therapy. Surveillance 
data fail to make this distinction reliably. Second, the population-based incidence of 
all cases is needed, not just those representing persons treated at health facilities. 
Most surveillance systems are, at best, totals of reported cases. Since preventive and 
outreach strategies would benefit all cases, the unseen cases are also important. 
Third, it is often important to relate disease patterns to vaccination levels and to other 
indicators of disease-control programs. Most routine surveillance systems do not do 
that either. Fourth, consistent data are needed on numbers of cases as well as 
outcomes—especially severe disability or death. Existing routine surveillance sys- 
tems generally record deaths within but not beyond hospitals. Hospital-based 
mortality data indicate only part of the disease burden. 


Opportunities for Prevention 


The most promising approaches to preventing ARIs involve vaccinations. Measles 
vaccination, which already reaches about 60% of children in the developing world, 
has substantially reduced the burden from that disease. Pneumococcal vaccine has 
been licensed for adults in industrialized countries, but a comparable vaccine for 
children is still being developed. Assuming that development proceeds as planned 
and that the vaccine will be made available to developing countries at the cost of 
production, the cost per DHLY will be only $15— another very cost-effective interven- 
tion. 

To show how surveillance data can help in such analyses, it may be instructive to 
indicate the kinds of data needed to assess the cost-effectiveness of vaccination 
against pneumococcal pneumonia. They are a) disease burden (incidence and 
case-fatality rate); b) expected coverage; c) vaccine effectiveness; and d) costs (of the 
vaccine itself, as well as the personnel, supplies, and facilities to deliver it). The most 
reliable data for this purpose generally come from intensive active studies of small 
populations rather than from passive reporting for large areas. Projected coverage 
information can often be derived from the experience of the Expanded Programme on 
Immunization (EPI) because—like a number of other vaccines—a pneumococcal 
vaccine for children would fit within the EPI structure and schedule. Again, the 
information must be compiled with sufficient care to assure that coverage reflects 
previously unvaccinated children in the appropriate age bracket (e.g., 12-23 months of 
age). Information on vaccine effectiveness and costs is generally derived separately. 


Case Management 


The World Health Organization (WHO) has recommended protocols for the 
management of ARI based on a child’s age and respiratory rate. Antibiotic therapy is 
recommended for children with specific symptoms (e.g., among children ages 12 
months up to 5 years with 40 or more breaths per minute). A model was developec 
to assess the cost-effectiveness of such a case-management program. The following 
are some of the major parameters needed to apply the model: 

@ incidence of ARIs, 


® proportion of cases that are severe (elevated respiration rate), 
® case-fatality rate for mild and severe infections, 
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@ effectiveness of antibiotic therapy in averting death, and 


@ coverage of a proposed primary health-care program to promptly evaluate the 

infections. 

As discussed previously, the ability of routine surveillance systems to supply such 
data has been limited. 

Coverage is a particulariy important variable. In the case-management example, 
coverage denotes the proportion of infections that are promptly brought to the 
attention of a trained health worker for triage. In work to date, a proxy for this rate was 
vaccination coverage (the proportion of 1-year-old children vaccinated). The desired 
indicator, however, is the proportion of infections that are currently coming to the 
attention of heaith workers under different types of health systems. This proportion of 
detected infections may have a higher value than that for vaccination coverage, since 
a symptom has motivated the contact. Alternatively, the proportion could be lower, 
since mothers might purchase remedies in the market, without medical advice, and 
might find it easier to bring a child for vaccination — where the number of contacts is 
small and the flexibility on timing is great—compared with treatment for an infection. 
The desired indicator of coverage would probably be based on household surveys 
that would assess both the incidence of ARIs (by severity) and the proportion of 
persons who receive care in different settings. 

Finally, health workers themselves must balance their time between caring for 
patients directly and filling out forms to provide surveillance data. The more useful 
the data are to the workers, the more reliably and promptly these workers are to 
provide requested information. For example, in case-management strategies the 
amount of drugs and supplies required is directly proportional to the number of 
persons treated. If surveillance systems create a link between disease reporting and 
logistics, then health workers will see that more complete reporting leads to more 
adequate drug supplies. Similariy, if facilities are charged for drugs that they receive 
(perhaps against an annual allowance), they may view surveillance data as a tool to 
help them make the best use of that allowance. 

Table 1 summarizes the expected cost-effectiveness of interventions to prevent 
ARIs or to treat persons who have them. The results for case management are based 
on the mathematical model mentioned above. For other interventions, the first, 
second, and fifth columns of numbers are based on the literature and on program 
experience; the other numbers have been calculated from these three columns and 
from baseline information. 


CONCLUSIONS 


The following observations are from an economist’s perspective. 

First, passive surveillance-data collection needs to be supplemented by techniques 
to learn about the total incidence of disease and death in a defined population. 
Available techniques include the use of population laboratories—such as Matlab, 
Bangladesh — in which all residents, births, and deaths are registered, and household 
surveys, in which randomly chosen households are asked about illnesses and deaths 
during a defined recall period. 

Second, surveillance information should be selective — different levels of detail for 
different facilities. In general, it is preferable to obtain accurate data from a few 
facilities with well-known characteristics and populations than to use broader data of 





December 1992 


‘saesayjuaed ul aie sanjea Ajayxl] SOW Bul, 
(v99'L) (OZZbZL) ‘ (Ov) (e1uowneaud BUIDIBA 
jeo0090wneud) jeo00wineud 


(SL) 
Lev: 09S‘96L 0Stv—-0 0S-0E 0€-0 
082'86 





(€9S'L) (000‘00S'L) (UasPIIY9 |e) (096) (08) (e;uowneud) UuO!yNUjeW 
S8LL (08) jo UOHINpSY 
080’€-269 O0S°ZZZ'L (peysunoujew) 0SS°Z-€92 06-02 S6-0S 
—000'0L8 00°SL 


(sejseow 
‘sissnyued) 
(S66) (0Z6°ZLZ) (OLZ) (G9) 
LS8'l-60P O9L’Sbz j 009-99 08-vv 
—089'722'1 


(296) 000'0v ; (Zp) (e1uowneud) uonowojd 


(ZZ) Buipesj-jseasg 


(9Z6) (Z28' Lvs) (e1uowneud) juoweBeuew 
(8S) (6€) (60) (08) asey 
Le OL9’L-6ZE 000’0v6 9L9-LSE Lv-ez zeS-8E 06-09 
—000'02Z 





($ ‘s'n) ($ ‘s'n) ($ ‘s'n) ($ ‘s'n) (%) (%) (%) UONUBAIB}U} 
peaes se0A peyweae uonejndod uonejndod uonjiuw sed uononpes pesseippe uononpe. 
apy Yyeoy yyeep sed = uN sed ye61e} Spjo-1e9A-G Ayjeyow Ayjeyiow Ayyjeyow syiseds 
pezunossip 3s09 3SO9 /e}0) ul uosied Buowe ayiseds-iyy luv jo -eseasip peedxy 
sed 4s09 sed 4so9 peyeae peedxg uomodoig 
syjzeeg 





»SSOUBAI}IOYO 
-3S09 pezIedxe jo suoNejnajes yo Asewuwins :(sjyy) SUOIIeyUI As0jesdse1 ayNZe yO JOU 405 SUOIQUBAIERU] “L JIGVL 





Vol. 41 / Supplement MMWR 55 


uncertain quality. Facilities chosen for detailed surveillance should be compensated 
for the extra work involved by being given additional resources such as personnel or 
supplies. The continued flow of these supplemental resources should be contingent 
on an ongoing supply of timely and accurate data. 

Third, the surveillance data should be useful for the health facility itself. For 
example, such data should promote the more efficient ordering of drug supplies and 
management of finances. 

Fourth, surveillance data must be merged sensitively with intangible factors. 
Experienced decision makers know that real choices reflect a combination of objec- 
tive and subjective factors. For example, the central African nation of Rwanda has 
consistently been more successful in obtaining donor funds to control AIDS than to 
control malaria. Statistics show that malaria is the country’s major health problem, 
but funding for malaria-control activities is far below that for AIDS and other 
conditions (5). Despite the data, AIDS is more salable to donors. 
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Using Surveillance Data for 
Decision Making in Public Health 


Joao B. Risi, Jr. 


Modern concepts of surveillance in public health have been extensively applied 
throughout the world in recent years, with primary focus on directing and monitoring 
the communicable disease-control programs. 

The experience gained in implementing these programs, together with such new 
tools as modern computers and statistical methods, offered a rationale for broaden- 
ing the scope of surveillance in an effort to select appropriate health priorities and 
provide higher quality health care to the public. For that purpose, persons responsible 
for planning and administering health programs at the national, state, and local levels 
must be acquainted with the basic concepts of surveillance, its applicability to 
different fields, and its very real potential for improving the public’s health and quality 
of life. 

Previous speakers at this symposium have given a number of examples of using 
surveillance data in making decisions. My own remarks focus on problems associated 
with improving the quality of surveillance at the national level in the developing 
world. My context is Brazil, which is a large country with a complex health sector that 
is poorly coordinated at all levels and lacks community-based support. We still need 
to implement major changes, recently mandated by legislation, in our health-care 
system. 

The practice of surveillance has traditionally been limited to communicable 
disease-control programs, and a few successful experiences deserve mention. For 
example, in the field of vaccine-preventable diseases, the implementation of an active 
reporting system for suspected cases of smallpox, in association with prompt 
investigation and containment measures, led to the eradication of smallpox from 
Latin America in the early 1970s. That program provided the basis for the develop- 
ment of national reporting systems for other diseases and for the implementation of 
accelerated vaccination strategies that improved coverage in hard-to-reach popula- 
tions in the 1980s. 

The decision to eradicate poliomyelitis resulted from such experiences in the 
Americas. The recent implementation of surveillance for acute flaccid paralysis has 
been associated with improvements in routine services, including the systematic use 
of modern laboratory tools and the improvement of the formulation of oral polio virus 
vaccine. The attention now directed towards surveillance and control of measles 
indicates an increased level of public awareness and a heightened concern on the part 
of health policymakers to target vaccine-preventable diseases in control and preven- 
tion efforts. 

The tuberculosis control program provides another example of continued action 
spanning several decades, in which systematic improvement in data collection, 
analysis, and dissemination through different levels of the health system has been 
shown to play a key role in meeting health objectives. Ongoing planning and 
evaluation allowed gradual acceptance and incorporation of simplified diagnostic and 
treatment procedures into the operating routines of the general health services. Data 





58 MMWR December 1992 


demonstrating the program's positive impact and cost-effectiveness eventually 
convinced policymakers to shift funding from specialized hospitals to outpatient 
programs in public health centers. 

It is noteworthy, however, that such achievements have been insufficient to 
promote important changes in program management and admiriistration. The public 
health infrastructure in developing countries tends to suffer from intermittent efforts 
and conflicting priorities, as well as changes in focus and commitment as a result of 
changes in the ruling political faction. Structural problems and nonprofessional 
management make health programs vulnerable to political pressures. Exceptions to 
this pattern include specific programs, such as those previously mentioned, that 
happen to depend upon unusual mechanisms to ensure the availability of qualified 
personnel and administrative flexibility. Historically, the existence of such alternative 
mechanisms has relied not only on the high priority assigned to the public health 
problems involved but also on the political visibility of the actions concerned and on 
international support. 

Thus, it is possible for specific programs—even those with a narrow scope—to 
play a role in strengthening the general health-care system. Contributions may 
include the provision of trained technical personnel, information systems and data 
bases, managerial expertise, laboratory infrastructure, multilateral cooperation, and 
field experience. Successful public health programs should be coordinated to act as 
nuclei for a comprehensive system, with which other public health problems can be 
addressed. Political leaders and decision makers should be encouraged to use the 
successes of health programs to assure that resulting technology and lessons learned 
are applied as appropriate to future public health programs. 

When the existing structure is unable to coordinate individual programs effec- 
tively, the contributions of such programs to the overall surveillance system usually 
reflect coincidence rather than planning. Central surveillance units at the national and 
state levels are often staffed by persons who are primarily involved in the passive 
collection of data, which are poorly analyzed and disseminated to those responsible 
for taking action. Available managerial resources are usually overwhelmed with raw 
data and with operational and bureaucratic tasks. Surveillance activities continue to 
be fragmented and not recognized by decision makers as effective tools to implement 
global health policies. Such dysfunctions become arguments for the autonomy of 
special programs supported by external resources and dependent on separate 
evaluation processes. 

In order to change the situation, it is necessary to understand the factors related to 
program development and the reasons for discontinuation of institutional develop- 
ment. 

Specific communicable disease-control programs are seldom conceived and 
implemented according to a comprehensive policy or overall analysis of the health 
situation. Instead, they are likely to be established in response to incidental demands 
or in order to comply with decisions made at the international level. In such 
circumstances, specific programs may be subordinated to separate structures of the 
Ministry of Health, even if they represent a single area (e.g., communicable disease 
control) and have similar reporting systems, laboratory support, and intervention 
instruments. The situation may be even more problematic when similar programs 
have independent managerial and administrative practices related to specific funding 
sources. 
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Within such an organizational framework, even privileged programs are at risk of 
being dismantled when their political appeal decreases. For example, sustaining 
institutional support has been a challenge for disease-eradication programs, because 
a great deal of attention is needed in the final steps of the program when there are no 
epidemics and the disease is no longer regarded to be a major problem by physicians 
and the public. 

A real challenge is making surveillance more useful and attractive for decision 
makers in developing countries. It seems necessary that strategic information on 
health conditions and health services be available on a permanent basis, in order to 
allow public health officials to give consistent technical advice on current and 
emerging problems. In other words, surveillance must be used on behalf of the global 
improvement of public health services, as a means of ensuring its political impor- 
tance. Actually, when consistent proposals are made, politicians may be amenable to 
making decisions on rational grounds, and they may see the possible advantages of 
long-term actions. Community leaders, as well as leaders of social and scientific 
organizations, can be engaged in continuing efforts. 

Public health efforts must focus on two main points. The first is developing the 
capacity for better coordination of existing surveillance systems, so that their specific 
virtues can be channeled to a common and comprehensive system. The second is 
identifying and using the existing information systems, data bases, and registries to 
strengthen health planning and evaluation efforts. 

Another key factor is the efficient managerial and institutional development 
needed to build and improve technical structures responsible for the coordination of 
surveillance activities at national and state levels. The proposed structures have to be 
properly located in the health system and must rely upon a skilled permanent staff. 
Accordingly, appropriate mechanisms to ensure the consolidation and maintenance 
of this staff must be identified and implemented. 

We must begin to make better use of previous successful experiences — of ‘lessons 
learned’’—such as the above-mentioned coordination of tuberculosis-control activi- 
ties, which were sustained and successful over many decades. Such an achievement 
has been a unique experience, resulting from the mobilization of important scientific, 
social, and political sectors committed to the problem, as well as from the capacity to 
retain a distinguished group of specialists who invested in training over a long period 
of time. 

The effectiveness of gathering and disseminating information and determining 
how best to make decisions and administer program activities cannot be overempha- 
sized. International organizations, which have been so important in the dissemination 
of basic knowledge on surveillance techniques and in the support of specific systems, 
could contribute substantially to the development of a new process in which their 
valuable support is combined with coordinated efforts to overcome critical institu- 
tional bottlenecks and to construct a more efficient public health infrastructure. 
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Keynote Address: 
Key Issues in Public Health Surveillance 
for the 1990s 


Jaime Sepulveda 
Malaquias Lopez-Cervantes 
Julio Frenk 
José Gomez de Leon 
Miguel Angel Lezana-Fernandez 
Carlos Santos-Burgoa 


INTRODUCTION 


Health surveillance is widely established as a component of public health services. 
It has its roots in ideas and practices that have existed for more than three centuries. 

It is an interesting coincidence that on the last day of this symposium, we will be 
commemorating the birth of John Graunt. He was born on April 24, 1610. Graunt and 
William Petty, his friend and junior by 3 years, are well remembered not only as 
pioneers of epidemiology and demography, but also for the application of numerical 
methods to the study of social phenomena. Graunt’s famous book Natural and 
Political Observations made upon the Bills of Mortality was published in 1662—330 
years ago. Petty’s best-known work, Political Arithmetic, which established him as 
one of the founding fathers of modern economics, was published in 1690. 

In those times, the boundaries between disciplines had not been closed. William 
Petty was granted the title of Doctor of Medicine in March 1649, and only a year later, 
he became Gresham Professor of Music at Oxford. Incidentally, it was in this latter 
role that he made contact with John Graunt. 

Many fundamental elements in modern epidemiology and demography that we 
now take for granted were already present in Graunt’s and Petty’s work. Particularly 
remarkable is that Petty proposed organizing a central statistical office more than 150 
years before the General Registrar Office of England was established. Petty’s 
statistical office had to deal not only with christenings, weddings, and burials, but 
also with household size and other characteristics of the dwelling; the gender, age, 
and occupation of household members; and income, education, and trade. He did not 
merely confine himself to making recommendations, but proposed a detailed enu- 
meration schedule to be used in every parish and suggested ways for using the 
collected data. In addition, Petty proposed the remarkable principle of constructing 
life tables that were based on age-specific mortality rates. Graunt’s pioneering 
mortality calculations were not based on this principle, but Petty was able to make 
extensive use of them as if they had, in fact, been life tables. Among his other 
endeavors, Petty calculated a Numerous Index of Longevity for Romsey, his birth- 
place. He further noted, ‘‘Many of which Indexes for several times and places would 
make a useful Scale of Salubrity for those places. And such a Scale the King might as 
easily make for all his Dominions.” 





MMWR December 1992 


Note in Petty’s remarks a fundamental aspect that we take for granted in the 
practice of modern public health: the role and responsibility of the state as surveyor. 
We recall that the very name of statistics derives from the German word “ Staaten- 
kunde,” which refers to the study of the state. 

From the very beginning, the gathering of vital statistics has been the exclusive 
responsibility of supreme authorities, whether these be monarchy, church, or gov- 
ernment. In France, after the fall of /‘ancien régime, and with the emergence of the 
notion of citizenship, the collection of vital statistics passed from the church to civil 
authorities, and the whole system was integrated into the broader Régistre Civil. The 
establishment of this type of registry was based on the philosophy that citizens are 
free and equal individuals who are depositories of the legitimacy of representative 
authority. Included in this philosophy was the concept of the state’s duty to survey in 
the broad definition of the word “survey;” this includes “to value, assess, or 
measure” and “to care, look out, watch, and oversee.” To gauge the importance of 
these developments, we should bear in mind that part of the political mobilization of 
the French Revolution was organized in Comites de Santé Publique, followed later by 
the development of the “hygienic movement,” which in turn led to the work of Louis 
and the formal establishment of epidemiology. Several authors have commented that 
William Farr’s spending his formative years in France during this time significantly 
influenced his subsequent development of vital statistics and epidemiology in 
England and Wales. : 

With the development of the nation-state, survey practices advanced further an 
led to the development of official statistics based on routine surveillance. Finally, in 
modern, democratic (welfare) states, official and vital statistics not only refiect an 
overseer function but also an element of the accountability of the state to promote the 
welfare and well-being of its citizens. In a democracy, the government's provision of 
vital statistics is both a form of surveillance and a civil mandate. 

This information about our professional roots helps us to address the topic of 
public health surveillance. It is through these historical references that we can draw 
upon the original spirit of our forebears, whose work lies at the heart of the discipline 
of public health. Today’s discussion is enhanced by the historical ideas that have 
shaped public health practice and that serve as the basis for our proposing a 
somewhat broader definition of public health surveillance. We have found no better 
guidance for this process than the spirit of those ideas that originally nurtured 
medical and vital statistics, as well as epidemiology — ideas that form the cornerstone 
of public health. 

In what follows, we propose to broaden the scope of health surveillance to 
incorporate two closely related but frequently neglected areas: changing population 
characteristics and institutionalizing health-care delivery. Both are needed to incor- 
porate the rapid transitions now being observed in developing countries and a new 
focus on socio-demographic issues such as behavioral risk factors. 

in our efforts to put surveillance on the public health agenda, we need to revisit the 
concepts of public health and of public health surveillance. In the sections below, we 
will comment on criteria for establishing an agenda for public health surveillance 
according to the needs of each country, as well as on strategies for consolidating the 
institutional development of public health surveillance. We conclude by recommend- 
ing that public health surveillance be viewed as an integral component of modern 
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health systems. Accordingly, surveillance should recognized by governments as 
being an essential tool in making rational health policy. 


BASIC CONCEPTS AND DEFINITIONS 
Public Health 


Throughout history, the concept of public health has had several different and 
rather ambiguous meanings. Currently, it is possible to identify at least five major— 
and often overlapping — uses for the term “public health.” The first equates the word 
“public” with governmental action; the second focuses on the participation of the 
organized community (i.e., the public); the third usage proposes that public health is 
equivalent to nonpersonal health services; the fourth focuses on provision of certain 
preventive health services, particularly to persons who are in vulnerable or high-risk 
groups; and, the fifth use of the term refers to organized responses to “public health 
problems” that are either common or life-threatening diseases. 

To some extent these concepts are interrelated. Thus, in some industrialized 
countries the private sector has responsibility for delivering therapeutic services, 
while the public sector is responsible for delivering preventive and non-personal 
health services. This organizational scheme reinforces the notion of public health as 
an separate subsystem of services that operates in parallel with curative medical 
services. 

We propose a comprehensive concept of public health, whereby the adjective 
public does not refer to a sector of activity or a type of health service, but rather 
refers to a specific /evel of aggregation. \n this construct, the broad domain of health 
falls into two dimensions: a) the objects of study and b) the levels of aggregation 
(Figure 1). Thus, the field of health would have two major objects of study: a) health 
conditions (i.e., the health and disease processes that affect an individual or 
population) and b) responses to health conditions. Here we are not referring to an 
internal pathophysiologic response but to the external response that is articulated 
through health services. These two objects can be analyzed at the individual and 
subindividual level, or at the population level (7). 

When the two dimensions are cross-classified, we obtain four sets of phenomena 
that we consider the domain of health. Thus, biomedical knowledge has tended to 
focus on health conditions at the individual and subindividual level, whereas clinical 
practice deals with the preventive, diagnostic, therapeutic, and rehabilitative re- 
sponse to individual patients. 

The lower two cells in Figure 1 cover the domain of public health. Indeed, both 
conditions and responses can be analyzed at the population level. Thus, health 
conditions refer to the determinants, distribution, and frequency of health and 
disease processes in populations—which are within the purview of epidemiology. 
Public health also includes the organized social response to health conditions in 
populations. Because such a response is articulated through the health system, its 
study and organization are an integral part of public health. 

If we agree that the essence of public health is its population-based perspective, it 
follows that a detailed analysis of its specific domain must refer to the population in 
which health conditions and responses occur. Table 1 presents a more detailed list of 
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TABLE 1. The domain of public health surveillance 
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the domain of public health, divided into three major sets of phenomena: a) 
population structure and dynamics, b) health conditions, and c) health systems. It is 
beyond the scope of this paper to discuss in detail each of these phenomena. 
Furthermore, no public health activity, including surveillance, would be able to 
account for all of these. Our main purpose here has been to map the wide spectrum 
of phenomena that constitute the domain of public health. 

Every country needs to specify a set of priorities on which to focus its surveillance 
activities. But no matter how these priorities are set, each country will always find it 
necessary to understand and act upon the three essential components of public 
health: population, health conditions, and health systems. 


Concept of public health surveillance 


As defined above, the domain of public health can be applied to different types of 
activities including research, surveillance, and action (2). Public health surveillance 
influences research by suggesting new hypotheses and provides timely information 
that can be useful for health policies and programs (Figure 2). There are other 
interrelations among surveillance, research, and action, but the important point is 
that they are all interdependent components of the same system. 

The word “surveillance” comes from the French surveiller, which refers to the 
activity of watching over (a person or area), presumably for the purpose of direction, 
supervision, or control (3). In the health system, surveillance traditionally has had the 
purpose of identifying relevant aspects of patterns associated with disease. It requires 
an “ongoing scrutiny, generally using methods distinguished by their practicability, 
uniformity, and frequently their rapidity, rather than by complete accuracy” (4). 

While epidemiologic surveillance focuses on specific disease processes, our 
proposed definition of public health includes a broad conception of public health 
surveillance. If public health is understood as the study and transformation of health 
conditions and social responses at the population level, public health surveillance 
should also logically cover these same elements. Our expanded conception of public 
health surveillance includes three major components (Figure 3): a) demographic 
surveillance, which deals with the structure and dynamics of the population in which 


FIGURE 2. Relationships among public health surveillance, research, and action 
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health phenomena occur; b) epidemioiogic surveillance, which focuses on disease 
occurrence and risk exposure in a population; and c) health systems surveillance, 
which refers to monitoring the set of services, resources, and policies that constitute 
the organized social response to health conditions. 


Demographic surveillance 


It is commonly recognized that the health status of persons varies according to 
their demographic traits. Accordingly, the health conditions of a population group 
depend on its demographic profile. In this respect, the population factors that need to 
be considered for health surveillance are popuiation size, growth rate, density, age 
distribution, gender ratio, and spatial distribution. Furthermore, given the critical 
mediating role of the family in preserving health and caring for the sick, it is also 
important to consider the size and composition of households as factors that 
contribute to health outcomes (Table 1). 

Population size and growth relate directly to the absolute number of persons 
exposed to disease agents and, therefore, to the demand for health services. The two 
dominant demographic factors determining population size and growth are fertility 
rates and mortality rates, with both clearly reflective of the population's overall health 
status. 

An important feature of population dynamics in developing countries is that, given 
their past population growth, even drastic reductions in the mean number of children 
born per woman will not immediately reduce population growth. This phenomenon 
is referred to as the “momentum of population growth.” 


FIGURE 3. The domain of public health surveillance 
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The age distribution of a population is mainly determined by its birth rates, i.e., 
groups with high fertility tend to have low proportions of older persons. When fertility 
declines and mortality rates decline (particularly among adults), successive cohorts 
are reduced in size and the average age of the population begins to rise. This process 
is called “population aging’’ and depends on the pace at which fertility rates are 
declining. In the near future, in most developing regions (except in Africa, which has 
many areas with high fertility levels), the rapid declines in fertility rates will likely 
result in a significant aging of the population. This is particularly true for parts of Asia 
and Latin America. In Southern Asia, for instance, the United Nations projects that the 
mean age of the population will increase from approximately 25 years in 1992 to 37 
years by 2050. A similar increase of approximately 12 years in mean age is expected 
for Latin America (5). 

Other population changes that are important for public health surveillance include 
the rapid urbanization and migration patterns observed in developing countries. 
Urbanization is essentially a process of increased population concentration. Since the 
end of the 18th century, rapid urbanization has been closely linked with industrial- 
ization. In the developing world, urbanization and industrialization have frequently 
had an injurious effect on the human environment, not only in terms of pollution and 
occupational hazards, but also in increased levels of violence and growth of squatter 
settlements. 

Migrants and other travelers have always been carriers of contagious diseases. 
Today, migration and travel continue to be critical factors in the spread of disease as 
is seen in the cholera outbreaks and worldwide propagation of human immunodefi- 
ciency virus infection. Migration within a country is also important, not only for the 
above reasons but also for the selectivity it often entails: usually the young and fit are 
more prone to migrate, leaving behind the old and feeble, typically in rural areas. 

Along with the previously mentioned demographic factors, public health surveil- 
lance should include detection of changes in household structure and the life cycle of 
the family. Both these aspects affect the capacity of the family to provide care. 
Another critical factor is the decreasing availability of kin networks as a result of 
current migration patterns, declining fertility, and marital instability. Such changes in 
family trends result in increasing numbers of persons living alone and single-parent 
households, trends that tend to isolate the young and the elderly. 


Epidemiologic surveillance 


According to CDC’s most recent definition (1986), epidemiologic surveillance is the 
“ongoing systematic collection, analysis, and interpretation of health data essential to 
the planning, implementation, and evaluation of public health practice, as well as the 
timely dissemination of these data to those who need to know” (6). In the CDC 
definition, surveillance activities are clearly distinguished from research and epide- 
miologic control (2). Thus, we should remember that while “the final link in the 
surveillance chain is the application of these data to prevention and control” (6), the 
latter activities are not themselves considered by many to be part of epidemiologic 
surveillance. 

Although the CDC definition is much broader that those proposed originally by 
Langmuir and by the World Health Organization (WHO) after the 21st World Health 
Assembly, the types of “health data” to be included are not clearly described (7,8). 
Epidemiologic surveillance has traditionally been applied to disease, disability, and 
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death, and only recently has it included risk factors and health practices. We believe 
that positive health indicators should also be used in routine epidemiologic surveil- 
lance, when such data permit more effective action at different levels of the health 
system (Table 1). 

Knowledge of current trends in diseases and exposures will continue to be 
extremely important throughout the world. However, the focus of epidemiologic 
surveillance must be redefined periodically to ensure that resources are being used 
efficiently. 

In the context of epidemiologic transition, countries are facing complex challenges 
that are undesirable consequences of development. In general, once infectious 
diseases have been brought under control, chronic diseases and injuries will increase 
in frequency. There are, however, other emergent problems such as acquired 
immunodeficiency syndrome or the diverse health effects from environmental 
pollution, as well as resurgent problems such as cholera epidemics—all of which 
must be detected and monitored by existing surveillance systems. 

In many developing countries, epidemiologic surveillance has faced some obsta- 
cles that have limited its full potential benefits. Two such obstacles are salient: a) the 
imbalance between the resources allocated to surveillance and those directed toward 
disease control, and b) the inadequate analyses and delays in dissemination of data. 
A critical issue for public health surveillance is to define the appropriate mix of 
surveillance activities required for a defined population at a given time. Surveillance 
should not only be country specific but also specific for each region or even each city. 
Undoubtedly, surveillance should not be considered an immutable set of activities; 
instead, one must be prepared to change its focus as the health pattern of the 
population changes. Selectivity and flexibility are bound to optimize returns from 
investment in public health surveillance. 


Health-system surveillance 


The broader definition of modern public health surveillance necessitates focusing 
on various aspects of health-system performance. In most countries of the world, 
health care consumes a substantial proportion of national resources. Even when 
these expenditures are still below levels recommended internationally, the available 
funds must be used to assure maximum improvement in health conditions. Hence, 
public health surveillance must include elements that allow monitoring and correc- 
tion of health-system performance. 

The concept of a health system includes three main components: services, 
resources, and policies (Table 1). In considering surveillance of health systems, it is 
important to broaden the conventional definitions of the most common types of 
health services (Figure 4). Because health conditions have multiple determinants, we 
must take into account all services that strongly influence health, including those that 
are not under the direct control of health-care agencies. We define non-health 
services as those programs that primarily support other societal goals. Public 
education is an example of this type of program. The surveillance system must also 
include strictly defined health services —i.e., programs primarily designed to improve 
the health status of the population and under the control of a specialized social 
institution dedicated to health affairs. The boundary between these two large 
categories that make up services for health will doubtless continue to change over 
time. 
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FIGURE 4. Classification of services for health 
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Health services can be further classified according to the well-known distinction 
between personal and nonpersonal services. The former term indicates services that 
are used by an individual; i.e., when consumption of a specific service by one person 
precludes its use by another person. Personal services— preventive care, diagnosis, 
treatment, and rehabilitation —form the vast bulk of health care. In contrast, nonper- 
sonal services can be simultaneously consumed by many people (e.g., collective 
health services such as mass health education), and their use by one person does not 
reduce the possibility of further benefit to others (as in the case of many environ- 
mental health services). Health regulation, planning, and research can all be consid- 
ered nonpersonal services, as can information and surveillance (Figure 4). Thus, in a 
broader sense, public health surveillance is a nonpersonal service whose objective is 
to produce information about all types of health services. Moreover, our discussion of 
health-services surveillance is not restricted to conventional health care. It also 
includes traditional and popular medicine, as well the informal health care provided 
by the family or the community. 

Regardless of the configuration of services that may be considered, a public health 
surveillance scheme must have means of assessing health system performance. Until 
recently, public health surveillance has usually treated the health system as a black 
box. Often we know what resources are being used and what changes are occurring 
in the health status of the population, but we have found it difficult to determine the 
extent to which improvements in health conditions can be attributable to changes in 
health services. By surveying the health system we hope to make the black box more 
translucent. To achieve this, we require accurate and timely information on the 
performance and attributes of the health system —including accessibility, utilization, 
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quality, efficiency, and equity, as well as human and financial resources, technology, 
and health policies (Table 1). Each country must select its priorities for surveillance 
from this set of performance indicators. 


PUBLIC HEALTH SURVEILLANCE IN THE CONTEXT OF THE 
GROWING COMPLEXITY OF HEALTH 


Just as social settings have become increasingly more complex, so has the health 
arena. This complexity arises from, among other things, the rapidly changing 
characteristics of the population—including its health and disease profile —as well as 
from the organizational and technologic characteristics of the health-care system. To 
help us define the boundaries of public health surveillance, let us review salient 
trends in demography, heaith conditions, and health care. 


Demographic transition and rapid population aging in developing 
countries 


While the theory of demographic transition concerns itself with fertility and 
mortality, its usual emphasis is on the shift from higher to lower birth rates. This 
theory holds that declines in fertility result from reductions in mortality (particularly 


infant mortality), which are associated with improvements in social and economic 
conditions in a context known as “modernization.” The concept of demographic 
transition is based on generalizations derived from the European experience, but the 
evidence available today seems to discredit the existence of “transition laws.”” Recent 
research indicates that declines in fertility in Europe were caused by a wide variety of 
economic, demographic, and cultural factors. 

In the same vein, this theory clearly does not explain the types of transition that are 
occurring in developing countries. In today’s industrialized countries, population 
growth rates have never come close to the extremely high levels seen in most of the 
developing world. Decreases in fertility rates in industrialized countries occurred 
relatively slowly because there were no efficient means of contraception. On the other 
hand, access to modern contraceptive methods has substantially modified reproduc- 
tive rates in developing nations, and declines in fertility are occurring in a relatively 
short time. 

Declines in fertility rates and increases in life expectancy are leading to a rapid rise 
in the mean age of populations of developing nations. The health system must be 
prepared to cope with these demographic changes. In the next three decades, many 
developing regions will witness a threefold or fourfold increase in their elderly 
population. The absolute numbers will be staggering: by the year 2020, China will 
have an increase of 200 million persons =55 years of age. India’s older population will 
increase to 120 million by the same year. Furthermore, the number of older, disabled 
persons will also increase as the population ages—even if current disability rates 
remain stable. If the rates of disability among the elderly continue to rise (as has 
occurred in developed countries), the number of disabled persons will be enormous. 





Vol. 41 / Supplement 


The epidemiologic transition 


At the beginning of the 1970s, the term “epidemiologic transition” first appeared 
in scientific reports. This term refers to the series of interrelated and complex changes 
in health and disease patterns that have occurred in human populations over long 
periods of time (9). 

Omran observed that the changes in the patterns of health and disease that occur 
during the process of national development, along with the determinants and 
consequences of these changes, can be best described in terms of an epidemiologic 
transition (10). These changes in health status of the population reflect evolution from 
circumstances with high mortality—in which famine and infection are the principal 
causes of death, to a situation with reduced mortality rates that primarily reflect 
chronic, degenerative, and human-gererated health problems. 

The original framework of the epidesniologic transition theory referred to a simple, 
linear sequence of changes in morbidity and mortality that all countries would 
experience. However, the experience of many middle-income countries has led to 
some proposed modifications to the original theory. These include the following: 

@ the eras of transition are not necessarily sequential, since two or more may 

overlap; 

@ the evolutionary changes in the patterns of morbidity and mortality are revers- 

ible, so counter-transitions may occur (resurgent health problems); 


another model of epidemiologic transition is typical of developing countries, in 
which changes do not occur absolutely, i.e., in which different types of diseases 
coexist in the same population, producing a protracted transition; and finally 
the coexistence of pre- and post-transitional diseases led to an epidemiologic 
polarization among population subgroups that is clearly evident in the poorest 
countries (77). 

Public health surveillance must be flexible enough to allow for periodic adjust- 
ments in content that result from several different models of epidemiologic transition 
and, more importantly, that reflect the careful selection of effective strategies for 
health promotion and disease control. 


The health-care transition 


Epidemiologic transition leads to increasingly aging populations that need sub- 
stantially reorganized health services. One challenge to health systems in developing 
countries is to provide services for chronic diseases and, at the same time, to promote 
effective primary-care actions for risk prevention and health promotion. Moreover, 
the different stages and pace of epidemiologic transition require that developing 
countries give highest priority to completing the unfinished agenda of control of 
infectious disease—i.e., to accelerate the transition. Now, in the context of heavily 
subsidized health systems (as often exist in developing countries), increasing the 
emphasis on chronic-disease services will further burden the already-stressed system 
of resources for health care. It is therefore particularly important to define realistic 
alternatives in health policy that incorporate strategies based on cost-effective 
instruments and procedures. 
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METHODS AND INSTRUMENTS FOR PUBLIC HEALTH 
SURVEILLANCE 


An integrated information system is a core element of public health surveillance. 
This system must necessarily accommodate to the needs of the institutional setting. 
Concomitantly, producing a larger portion of information at the local level will 
enhance the effectiveness of public health surveillance. Three elements to improve 
the quality and performance of the information system are coverage, reliability, and 
opportunity. 

To increase the coverage of epidemiologic and demographic information, several 
countries have recently developed unconventional health-information systems, for- 
merly described as “lay reporting.”” Such a system facilitates epidemiologic surveil- 
lance in isolated rural areas lacking formal health services. It involves simple 
procedures that enable the local community to monitor a series of health conditions 
(12). 

To improve the reliability of measurements of service quality, operational research 
procedures—such as tracer conditions, sentinel health events, and staging—are 
increasingly being used. The first involves tracing the treatment of a health condition 
throughout the health care process, thus providing information on the pattern of 
action taken at each stage. Tracers can be developed to survey distinct parts of a 
health systems (73). A sentinel event, on the other hand, is a condition that 
demonstrates unexpected disease, disability, or premature death. Its presence re- 
flects an important deficiency in the provision of nonpersonal or personal services. 
Some common examples are maternal mortality and rheumatic fever (74). Finally, 
staging correlates the severity of a particular health condition with the quality of the 
health care previously provided by the system. The more severe the condition, the 
worse the performance of the health system (175). 

As we broaden the scope of public health surveillance, the volume of information 
and the need for processing and disseminating data in a timely fashion increasingly 
become important concerns. During the past two decades, we have witnessed an 
explosive growth in informatics; in many settings, computers are now considered 
essential tools. Clearly, computers can make local surveillance systems more effi- 
cient. More widespread use of these tools is expected on the basis of the down-sizing 
in hardware manufacturing and resulting lower costs. At the same time, the devel- 
opment of powerful and user-friendly software promotes linkage of epidemiologic, 
demographic, and health service information. 

Enlarging the application of informatics should not be deterred by the high costs 
involved in developing computing capacity for public health surveillance. In many 
cases, the advantages in quality and access of information clearly outweigh the 
investment costs. Computer use for surveillance purposes is a need, not a fad. 


STRATEGIES FOR PUBLIC HEALTH SURVEILLANCE 


Every country must define its own optimal mix of public health surveillance 
services. Regardless of what this mix might be, public health surveillance requires 
participation by all: everybody in the health system—physicians, epidemiologists, 
managers, and policymakers, and other staff—should be responsible for certain 
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public health surveillance activities. The population served by the health system also 
must be involved in certain types of surveillance activities. 


Criteria for establishing an agenda for public health surveillance 


As already mentioned, decisions concerning the content of a public health 
surveillance system must be carefully weighed against its potential benefits. When 
resources are scarce, every expenditure draws upon what is available for other 
purposes. To assure the appropriateness of the public health surveillance agenda, a 
continuous cycle of setting priorities, evaluating accomplishments, and revising 
priorities is necessary. 

We have described above the content areas for public health. However, we do not 
suggest that it is necessary to cover all these areas. As the health profile of a 
population changes, new problems will emerge that require responses by the public 
health system. It is clear that surveillance must be conducted only on what we can act 
upon now or in the near future. 

Three elements seem necessary to gauge whether a health condition is a priority 
area for surveillance: a) its relevance, i.e., determining whether a problem is a 
legitimate public health concern; b) its vu/nerability, or the degree to which it is 
amenable to available interventions; and c) the capacity of the health system to 
implement a control program. Obviously, these criteria are not deterministic, and 
some health problems that do not meet all of three criteria may still be included in the 
surveillance system. 

In the same vein, any agenda for public health surveillance should be set only after 
the health system’s track record in achieving goals has been assessed. In the past, 
establishment of far-fetched qualitative goals has frustrated this effort. We now need 
to agree upon health goals for the short, intermediate, and long term and describe 
them with quantitative statements. Once we have established these, we can follow 
the pathway to our goals by observing appropriate indices and identifying deviations 
or insufficiencies at intermediate steps, as well as by implementing any needed 
corrective measures. 


Institutional development for public health surveillance 


The development of public health surveillance requires a clear strategy for 
establishing and nourishing its institutional niche. In this respect, we can distinguish 
a gradient of three major strategies: building capacity, strengthening capacity, and 
enhancing performance. In the initial stage of development, the greatest effort must 
concentrate on building capacity. Capacity means the potential for performance, and 
the main challenge is to arrange the building blocks for the public health surveillance 
system. With the basic capacity established, strategies can be devised for strength- 
ening some of its elements. Once capacity is no longer a problem, the strategy should 
focus on enhancing the performance of the system. These strategies are not arranged 
in a linear fashion; rather, every country, depending on its own circumstances, must 
search for the appropriate mix of strategies. Figure 5 shows the development of 
public health surveillance as a continuum, for which there are several possible routes. 

Each strategy has a set of requirements (Figure 6). Capacity building involves a 
major effort to develop the basic organizational design, infrastructure, and human 
resources. To build this capacity, technical assistance becomes a fundamental tool. In 
capacity strengthening and performance enhancement, these requirements can be 
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FIGURE 5. Strategies for a public health surveillance system according to level of 
country development 
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satisfied in a more selective fashion. The importance of this approach is that a wide 
variety of strategies for developing public health surveillance can be accommodated. 
Every country will have to design and implement its particular strategy to achieve a 
participatory and responsive public health surveillance system. 


SUMMARY 


In this paper, we have proposed a wider scope for public health surveillance in 
order to incorporate demographic and health-system monitoring, along with activi- 
ties conventionally associated with epidemiologic surveillance. This new conception 
stems, in turn, from a revised definition of public health, which describes, not a sector 
of activity or a type of health service, but a level of aggregation based on the 
population at large. 

In our review of the ideas that lead to the institutionalization of health surveillance, 
we have stressed the broad concepts developed by such pioneers as Graunt and 
Petty. Their original concepts emerged from their active concerns for the public’s 
health at a time when no scientific theory of contagion was available, let alone any 
knowledge about how to treat persons for the major diseases. 

Later on, largely as the result of impressive advances in biomedical knowledge, 
public health surveillance tended to specialize and to concentrate predominantly on 
disease outbreaks and on salient adverse health conditions. Health surveillance 
became closely associated with epidemiologic surveillance, which in turn became 
associated with the ability to respond promptly to adverse health outcomes. 

Recently, we have witnessed a gradual broadening of both the concepts and the 
practice of health surveillance. Paradoxically, the new currents tend to recapture 
some of the spirit and scope of the early definitions, prompted perhaps by grave 
historical parallels—we face newly emerging health problems for which we have no 
clear-cut solutions. 

If one element needs to be stressed to promote the objectives of health surveil- 
lance today, it is that we need the ability to anticipate health outcomes and not just 
respond to them. This, in turn, requires that we give more weight to the surveillance 
of risk factors and that we increase our understanding of the complex causal 
interrelationships that link exposure to risk factors—including behavioral, life-style, 
and environmental ones—with adverse health conditions and disability. Needless to 
say, the first and foremost aim of health care—and modern surveillance is one of the 
tools needed to achieve this aim—is to promote the well-being of individuals while 
improving their health. 
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Public Access to Health Information as a 
Human Right 


Adetokunbo O. Lucas 


In this session, we will consider the problem of conducting epidemiologic surveil- 
lance with only limited resources. The speakers will discuss and analyze the features 
of such programs, including 

@ realistic planning of programs based on carefully selected priorities; and 

@ innovative approaches aimed at obtaining the maximum benefit from limited 

resources. Such innovations would be of interest not only to other resource-poor 
countries but could also find application in more affluent countries. 

It is not my intention to anticipate the material others will present in this session. 
Rather, | would like to refer briefly to an additional important factor that limits the 
effectiveness of public health surveillance in developing countries. Public health 
planners must be concerned about the attitude of governments toward the surveil- 
lance process. They must continue to focus on the fact that success of epidemiologic 
surveillance programs depends, first and foremost, on the degree to which govern- 
ments are committed to basing public health decisions on objective analysis of good 
data. 

Government officials 27e often tempted to suppress information that may have 
unfavorable economic, c.‘::mercial, or political impact. Familiar examples include the 
underreporting of cases of cholera, meningitis, and dengue because of the fear that 
such reports will adversely affect tourism and international trade. In their efforts to 
keep negative information from the outside world, governments must necessarily 
withhold the information from their own citizens; individuals and communities are 
thereby denied information that could help them avoid infection and disease. In their 
dealings with other nations and with multilateral agencies such as the World Health 
Organization (WHO), some governments affirm their sovereign right to control the 
flow of information about health conditions in their own countries. Ironically, in the 
process of asserting their sovereign right in such cases, these governments infringe 
upon the human rights of their own citizens. 

Many governments regularly participate in this process of inaccurate reporting and 
denial of public health surveillance information. The world has paid and continues to 
pay a high price for this use of political power. A case in point was the response of 
some governments to the ongoing epidemic of human immunodeficiency virus (HIV) 
infection. In the early stages of the epidemic, officials in some countries made 
strenuous efforts to prevent the publication of epidemiologic data about HIV infec- 
tion. They suppressed reports of epidemiologic surveys and restrained scientists 
from discussing their findings. This active suppression of information meant that 
individuals and communities remained unaware of the problem and could not take 
measures to protect themselves. Thus, this policy of concealment and denial almost 
certainly contributed to the high prevalence of HIV infection in some countries. One 
can argue that if governments had not actively suppressed information, it might have 
been possible in some countries to stem the rising tide of infection at an early stage 
of the epidemic. 
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Such problems are not peculiar to developing countries. Recent examples from 
developed countries include the political fallouts from statements about donated 
meat and “mad cow” disease and about Salmonella infections in eggs! Even if 
governments do not take extraordinary measures to suppress the dissemination of 
epidemiologic information, they are sometimes parsimonious with the truth, per- 
suading health officials to observe discretion that borders on cover-up. 

Such events illustrate the conflict between the sovereign rights of governments 
and the human rights of their citizens. Sovereign rights empower each government to 
protect its people from exploitation by external interests and to make decisions within 
its territory, without undue interference from other governments and from external 
agencies. At the same time, the human rights of the citizens should empower the 
people to have timely access to information that would enable them to protect their 
own health. 

Access to public health information, including data collected from surveillance, 
should be regarded as a human right, at par with other such rights—freedom of 
speech, freedom of lawful assembly, and freedom from arbitrary arrest. Govern- 
ments that infringe upon the right of access to health information should be held 
accountable by the world community in the same way they are for the infringement 
of other basic human rights. In appropriate cases, individual decision makers who 
suppress or deliberately distort surveillance information should be held personally 
responsible for the consequences of their actions. 

The problem calls for action at two levels: 


@ At the international level, the issue of access to health information as a human 

right should be placed on the agenda of relevant organizations, e.g., WHO, 
United Nations Children’s Fund, and the United Nations. Debates and discus- 
sions in these assemblies should lead to a consensus about the right of people 
to know what is going on in their health environment. Wise decisions that derive 
from such discussions should increase the level of sensitivity of government 
policymakers throughout the world with regard to surveillance. 
At the national level, each government should review its own rules and 
regulations relating to the dissemination of surveillance and other epidemio- 
logic data. Measures should be introduced to protect public health officials in the 
exercise of their legitimate functions, specifically ensuring that they retain the 
authority to release and disseminate public health information. At the same 
time, governments have the right— and responsibility—to protect their citizens 
from baseless rumors that can alarm the public or provoke unwarranted 
sanctions from foreign countries. Their best defense is to develop a reputation of 
openness in their reporting of epidemiologic surveillance data so that they earn 
the confidence of their own people and of their neighbors. 
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Setting Priorities: The Canadian Experience in 
Communicable Disease Surveillance 


Anne O. Carter 


BACKGROUND 


Canada, with its 26 million people, is spread across the second largest land mass 
of any country in the world. It is divided politically into 10 provinces and two 
territories, with populations varying from under 100,000 to nearly 10 million. These 12 
jurisdictions constitute a federation with powers divided between provincial and 
federal governments. 

The delivery of health-care and public health services is a provincial power, but the 
federal government has powers over provision of safe food and the importation of 
communicable diseases and has the power to assist in a crisis such as an epidemic. 
Thus, although communicable disease surveillance is carried out under provincial 
public health law, coordination and monitoring occur at the federal level. Provincial 
and federal health authorities come to consensus about communicable disease 
surveillance issues by means of a joint committee—the Advisory Committee on 
Epidemiology (ACE) and its subcommittee on communicable diseases. 

Through this mechanism, a list of communicable diseases is made reportable in 
each province, and numbers of cases, stratified by age and gender, are reported and 
aggregated nationally. Frequently, newly emerging diseases are proposed for addi- 
tion to the list. Since resources are limited, every proposed disease cannot be 
accommodated. While some, such as acquired immunodeficiency syndrome (AIDS), 
are clearly so important that there has been little difficulty in deciding that they should 
be added, others generate considerable controversy. A disease must be important 
enough to warrant the time and effort that goes into national surveillance. But before 
1987 there was no systematic way to evaluate diseases for importance, compare 
them with diseases currently being reported, and reach a rational decision. 

In 1987 it was decided by the ACE subcommittee on communicable diseases that 
a rational system for setting priorities should be developed. This would allow each 
disease proposed for national surveillance to be compared in importance with those 
already under surveillance, so that a decision could be made on whether to add the 
candidate to the list. It would also allow placing priorities on diseases for the purpose 
of resource allocation in research and control budgets. Such a system would also be 
useful if limited resouces demanded that some diseases currently under surveillance 
be removed from the list. 


METHODS 


The first requirement in any priority-setting exercise is establishing goals. If 
diseases are to be in priority order for surveillance purposes, the goals of that 
surveillance must be clearly understood. From these goals, the criteria for setting 
priorities will flow. 
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The subcommittee established the following goals for national communicable 
disease surveillance: 

1. To facilitate the prevention and control of the disease under surveillance by 

identifying 

@ prevailing incidence levels, impacts, and trends for the development of 
feasible objectives for prevention and control of the disease and evaluation of 
control programs; 

@ epidemiologic patterns and risk factors associated with the disease to assist 
in the development of intervention strategies; 

® outbreaks for timely investigation and control. 

. To satisfy the needs of government (especially regulatory programs), health- 
care professionals, voluntary agencies, and the public for information on risk 
patterns and trends in the occurrence of communicable disease. 

Once goals were established, 12 criteria were developed to measure the imnor- 
tance of a disease from the perspective of these goals for national surveillance. Each 
disease being considered would be assigned from zero to five points for each 
criterion, depending upon the relevance of that criterion for that disease. 


Criteria 


1. World Health Organization Interest 
The World Health Organization (WHO) is interested in all communicable diseases 


to some degree; however, cholera, plague, and yellow fever are subject to the 1983 
International Health Regulations. Canada must collect and report information about 
cases of these diseases as an international duty. Five points were awarded to each of 
these diseases. Three points were awarded to other diseases that were under WHO 
surveillance or were part of the WHO's Expanded Programme on Immunization (EPI). 


2. Agriculture Canada Interest 


Agriculture Canada and federal food regulatory agencies spend substantial re- 
sources on inspecting animals, food-production facilities, and products to prevent 
communicable disease. Human surveillance helps to monitor the effect of such work. 
The committee gave five points to diseases directly prevented by this work and two 
points to diseases that have been or could be prevented. 


3. Incidence 


The subcommittee classified the incidence of each disease currently under sur- 
veillance into quintiles and gave one through five points to each disease, depending 
on the quintile into which its incidence fell. Zero points were given if no cases were 
being reported. Quintiles were used because the incidence of the diseases under 
surveillance covered a wide range, from zero for yellow fever to 174 per 100,000 
population for gonorrhea; the rates are not normally distributed. 


4. Morbidity 


For morbidity, the subcommittee assigned points as described above, by quintile, 
based on hospital days and short-term disability. If data were not available, the 
disease was subjectively compared with those with data. 
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5. Mortality 


The subcommittee used the actual number of deaths attributed to the disease in 
the mortality data base of Statistics Canada and divided the diseases into quintiles, 
assigning points as described above. The number of deaths varied from less than one 
annually to 443 reported for AIDS in 1988. 


6. Case-Fatality Rate 


Because some organisms may cause few deaths but have a high case-fatality rate 
for the cases that do occur, the subcommittee used the case-fatality rate for a disease 
by quintiles for rating, with the highest being 100% for rabies. Diseases not associated 
with any fatalities received zero points, and the rest received points according to their 
quintile. 


7 and 8. Communicability and Potential for Outbreaks 
These two criteria were rated more subjectively on the basis of the literature and 
experience of subcommittee members. AIDS illustrates the difference between the 
two criteria: it rated two of five points for communicability but four of five points in 
potential for an outbreak. 


9. Socioeconomic Impact 


For this criterion, the subcommittee considered factors such as the cost of 
vaccination and food-inspection programs, nonhospital health care, and long-term 


disability. Economic-impact analyses have not been done for many communicable 
diseases, so subjective comparison was often necessary. 


10. Public Perception of Risk 


This criterion was even more subjectively based on subcommittee members’ 
experience and media interest. It included the following factors: 
®@ immediate versus delayed effects of the infection 
dreaded versus familiar disease 
mechanism of disease not known or understood 
uncontrollable 
involuntary 
children at risk 
identifiable victims 
media attention 


11. Vaccine Preventability 
This criterion included both vaccine availability and efficacy. 


12. Necessity for an Immediate Public Health Response 


This criterion evaluated the need for health officials to act immediately upon 
learning of a case of the disease in order to prevent further transmission. It measured 
the effectiveness of immediate case and contact management measures and was 
based on the subcommittee members’ knowledge and subjective comparison of 
various diseases. 





MMWR December 1992 


The subcommittee did not give weights to the various criteria—in other words, 
they did not accord more importance to one criterion than to another. Perhaps 
weighting will be done in the future as experience is gained with this approach. If this 
were to be done, a second set of criteria would have to be developed for assigning 
weights to the first.* 


RESULTS 


Table 1 illustrates the points scored in the 12 categories for measles, AIDS, and 
tuberculosis, which were ranked as the top three diseases in the system. When we 
look at all 60 diseases that have been evaluated (Table 2), those notifiable in 1988 are 
distinguished on the basis of points scored from those added in 1989-1991 and from 
those considered but not recommended for addition, using this system for setting 
priorities for decision making. 

What is important in this exercise is not the exact number of points assigned to a 
disease, but rather the relative position of the disease with respect to others and the 
cutoff point chosen. The committee decided to use a cutoff of 18 points for 
recommending that a disease be included in national surveillance. This requires 
diseases to rank somewhat higher in order to initiate than to continue surveillance. 

The priority-setting system allowed diseases to be assessed for their importance 
without reference to their suitability for surveillance by the traditional method (case 
notification). Several diseases that were identified as very important and therefore 
included for surveillance have required the development of new surveillance meth- 
ods (see items marked with asterisks in Table 2). 


*A copy of the detailed ratings given to each disease is available from the author. 


TABLE 1. Disease surveillance in Canada: points assigned for each criterion during 
rating for surveillance, selected diseases 





Measles Tuberculosis AIDS 





WHO interest 

Agriculture Canada interest 
Incidence 

Morbidity 

Deaths 

Death-to-case ratio 
Communicability 

Potential for outbreaks 
Public perception of risk 
Socioeconomic impact 
Vaccine preventability 
Immediate public health response necessary 


ZB aaanaa-nanow 
BS anew awa np ano 
NOMOANTANNOW 
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TABLE 2. Disease surveillance in Canada: rating for surveillance 





Disease 


Points 


Disease 


Points 





Under surveillance, 1988 

Measles 

Tuberculosis 

AIDS 

Hepatitis B 

Pertussis 

Salmonellosis 

Rubella and CRS 

Haemophilus influenza 
invasive disease 

Diphtheria 

Chickenpox* 

Meningococcal infection 

Gonococcal infection 

Rabies 

Paralytic poliomyelitis 

Syphilis 

Botulism 

Hepatitis A 

Shigellosis 

Mumps 

Giardiasis 

Typhoid 

Tetanus 

Plague 

Yellow fever 

Cholera 

Pneumococcal and other 
meningitis 

Trichinosis 

Campylobacteriosis 

Legionellosis 

Amoebiasis 

Brucellosis 

Malaria 

Paratyphoid 

Leprosy 


42 
40 
38 
37 
37 
36 
35 


34 
34 
33 
33 
31 
31 
30 
29 
27 
27 
27 
25 
21 
21 
21 
20 
20 


Recommended for addition, 1989-1991 


Influenza* 

Non-AlDS HIV infection* 
Rotavirus infection* 
Chlamydial infection — genital 
RSV infection* 

Verotoxigenic E. coli infection 
Hepatitis C* 

Listeriosis 

Herpes infection — genital* 
Herpes infection — congenital 
Parvovirus infection 

Non-A, non-B hepatitis 
Chancroid 


Not recommended for addition 
Reye syndrome 

Yersiniosis 

Lyme disease 

Psittacosis 

Q fever 
Toxoplasmosis — congenital 
CMV infection — neonatal 
Cryptosporidiosis 

Kawasaki disease 

Toxic shock syndrome 
Tularemia 

HTLV-1 infection 

Borrelia hermsii infection 


38 
32 
32 
31 
31 
28 
28 
26 
25 
21 
21 
20 
18 


16 
15 
15 
14 
14 
14 
14 
13 
11 
11 
11 
08 
08 





AIDS Acquired immunodeficiency syndrome 


CMV Cytomegalovirus 


CRS_ Congenital rubella syndrome 


HIV Human immunodeficiency virus 


HTLV-1 Human T-lymphotropic virus, type 1 
RSV Respiratory syncytial virus 


*Recommended surveillance method differs from the traditional method (case notification). 
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CONCLUSION 


The system has worked well for diseases proposed in 1989-1991, and it provides a 
methodology to judge additional candidate diseases in the future. It has also helped 
the Laboratory Centre for Disease Control (LCDC) to justify resource allocation to 
programs involving measles, tuberculosis, and hepatitis B. 

If any group would like to develop a priority-setting system along these lines, | 
encourage them to look at their situation closely and develop a set of goals and 
criteria that reflect their own unique situation. 
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Priorities for Public Health Surveillance 
When Resources Are Limited 


José Luis Seminario Carrasco 
Oscar Mujica Legua 
Daniel Fishbein 


Peru, located in Western South America, has a total area of 1.3 million square 
kilometers. The country contains three natural regions: the coast, which is largely a 
desert, the mountains, and the jungle. These regions encompass more than 60 
ecologic zones in which many of the major infectious diseases of the world occur. Of 
Peru’s population of approximately 22 million, 15 million live in the coastal region and 
nearly 8 million live in Lima. The life expectancy at birth is 68 years. The principal 
causes of death are shown in Table 1. 

In Peru, infectious diseases continue to be the principal health problem. Poverty is 
a serious problem; the per capita income is only about $850 per year. In addition, 
there are large social class differences: 19% of the total income goes to 2% of the 
population while 50% of the population lives in extreme poverty. In addition, 
emerging problems of public health concern have appeared in urban areas: chronic 
disease, injury, problems related to the workplace, environmental hazards, and other 
problems related to life style. 

Over the past decade, a number of changes in the public health suprastructure in 
Peru have affected public health surveillance. In 1980, the General Directorate of 
Epidemiology was in charge of a number of disease-specific programs: tuberculosis 
and leprosy, Expanded Programme on Immunization (EPI), malaria and other vector- 
borne diseases, and zoonoses. The routine data-collection system of the Ministry of 
Health was centralized and complicated. Information was processed and analyzed 
extremely slowly and was not available on a timely basis. Newspapers and rumors 
were the principal sources of notification of outbreaks. 

In 1985, the Ministry of Health of Peru dissolved the Directorate of Epidemiology, 
and, in 1986, created the General Office of Active Epidemiologic Surveillance within 
the Technical Directorate of Statistics, Informatics, and Logistics. The vertical, 
disease-specific control programs were separated. The primary mission of the new 
office was to set up a surveillance system throughout the country, but only theoretical 
models were developed. 

In 1987, a new surveillance system was organized by members of the Office of 
Active Epidemiologic Surveillance and health officers from the different health 


TABLE 1. Principal causes of death — Peru, 1988 





Acute respiratory infections (ARI) 
Circulatory diseases 

Neoplasms 

Deaths during perinatai period 
Injuries 

Other 
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regions of the country. The principal objective of this system can be summarized in 
three words: “information for action” (i.e., data that are important for public health 
action). 

The planning officials described three goals for the new surveillance system: 

@ Monitor trends of disease (including magnitude and geographic and age 

distributions) 
@ Provide appropriate notification of outbreaks 
@ Maintain accurate information 


The most important step in creating this surveillance system was the decision to 
begin. It was not necessary to have elaborate theoretical systems, to wait until 
“everything is ready,” or to copy other systems. Surveillance systems in all countries 
must take into account the specific characteristics of the community (political, social, 
cultural, and economic), as well as the political climate, resources, and values of the 
country. Initially, we selected nine diseases and four events to be monitored and 
immediately reported (Table 2). Forty-four other diseases were declared reportable 
on a monthly basis. 

In 1989, the General Directorate of Epidemiology was recreated; the goals of this 
office are shown in Table 3. In 1990, six diseases were added to the initial list of nine 
immediately reportable diseases. Five were added because they were part of the 


TABLE 2. Diseases and conditions selected to be monitored and immediately 


reported — Peru, 1987 





Disease or event Reason for inclusion 





Cholera, plague, yellow fever Reportable to World Health Organization 
Poliomyelitis Expanded Programme on Immunization 
Acquired immunodeficiency syndrome New public health problem 


Rabies, epidemic typhus, Plasmodium falciparum Severe diseases 
malaria, meningococcal infections 


Outbreaks 
Epizootics 
Natural disasters 


Other events of local significance 





TABLE 3. Goals of the newly created General Directorate of Epidemiology — Peru, 
1989 





1. Provide technical assistance and advice to the Ministry of Health. 


2. Begin a Field Epidemiology Training Program to train a cadre of epidemiolo- 
gists to expand the surveillance system. 


. Assist in the development of a public health laboratory network. 


. Provide advice in the development of a health information system and man- 
agement information system. 








Vol. 41 / Supplement MMWR 


high-priority EPI: diphtheria, measles, pertussis, and neonatal and non-neonatal 
tetanus. A sixth disease, dengue, was added because of public pressure and fear. 

Case definitions were established for each of the diseases under surveillance. One 
of the weaknesses was the absence of public health laboratories in some parts of the 
system. For some diseases, diagnosis relied solely on clinical judgment. 

The normal pattern of information flow is shown by the arrows in the center of 
Figure 1. However, under certain circumstances, this flow is disrupted. For example, 
many reports of poliomyelitis go directly to the Pan American Health Organization 
(PAHO) because the reporter wishes to collect the lucrative finder’s fee for reporting 
cases of this disease. Another example of diverted information flow is the reporting — 
for political purposes—by political authorities at the district level directly to the 
Ministry of Health or to the President of Peru. Political authorities may also report 
outbreaks directly to the Minister of Health to win the favor of local voters and to 
obtain extra vaccine, vaccination supplies, and operating expenses. 

The combination of serious disease and public health problems, limited resources, 
domestic politics, and the interests of international agencies makes the setting of 
priorities a challenging task. Some of the factors that influence public health priorities 
in Peru are shown in Table 4. 

It was in this setting of extremely limited surveillance resources that one of the 
most serious epidemics of the century struck Peru. On January 29, 1991, the General 
Office of Epidemiology, Ministry of Health, Peru, received reports of an outbreak of 
diarrhea among adults in Chancay, 90 kilometers north of Lima. On January 30, a 
team from the Peruvian Field Epidemiology Training Program (FETP) investigated the 
problem. On February 1, reports of similar cases were received from Chimbote and 


FIGURE 1. Information flow, Peruvian health system 
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TABLE 4. Factors that influence public health priorities in Peru 





@ The need for action instead of elaborate theoretical models. 

@ International interests (such as eradication of wild poliovirus). 

@ The need for simple case definitions to facilitate surveillance at local levels 
(acute flaccid paralysis for poliomyelitis surveillance). 
Especially lethal or feared diseases that may receive excess surveillance re- 
sources (e.g., rabies). 
Diseases that threaten economic activities (such as gold mining and forestry in 
the Amazon) and that therefore may receive excess attention (e.g., yellow fever). 
The costs of the disease and disease control programs that lead to establishment 
of surveillance systems (measles). 
The need to evaluate the effectiveness and impact of major control programs, 
which leads to inclusion of diseases in surveillance systems (Expanded Pro- 
gramme on Immunization, EPI). 





Piura, 400 and 1,000 kilometers north of Lima, respectively. Vibrio cholerae 01, Inaba, 
biotype El Tor, was isolated from patients’ stools by the Peruvian National Institute of 
Health. 

For the purposes of national surveillance, daily reporting of all cases of diarrheal 
illness seen in the health sector was implemented via the Immediately Reportable 
Diseases Surveillance System. In addition, information on the number of persons 
hospitalized for diarrheal illnesses and on the number of deaths associated with 
diarrheal illnesses was also collected (Figure 2).Other uses of this surveillance system 
include the following activities: 


@ Detect newly affected areas 
Estimate the magnitude of the epidemic 
Allocate supplies to different regions 
Identify groups at highest risk 


Facilitate epidemiologic research (mortality, case-control studies, Knowledge- 
Attitudes-Practices studies, risk-factor identification) 


®@ Identify different modes of transmission 
@ Evaluate interventions 

@ Project incidence over time 

@ Evaluate case definitions 


We have a number of important problems that still constitute a challenge for the 
epidemiologist in charge of surveillance in Peru. There are not enough laboratories to 
assist with confirmation of many diseases. Reports of diseases are often delayed. 
Political considerations can lead to overreporting (to increase the sense of urgency) or 
underreporting (problems in tourist areas). Sometimes there is a lack of international 
cooperation when an outbreak is politically important. We still lack financial and 
human resources — particularly trained personnel. Personnel changes are common. 





Vol. 41 / Supplement MMWR 89 


FIGURE 2. Number of probable cholera cases and hospitalizations, by reporting 
week, Peru, January 1991—March 1992 
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Source: Oficina General de Epidemiologia/Field Epidemiology Training Program 


Coordination between political units is often inadequate, and geopolitical changes 
(decentralization) make coordination even more difficult. Some of our isolated and 
widely dispersed population may be hard to reach, and information exchange may be 
difficult. 

In the future, we hope to improve the surveillance system by promoting commu- 
nity participation through simplifying surveillance systems, strengthening the state 
public health sector, and increasing the availability of training for surveillance. We 
also hope to acquire better communications equipment for the transmission and 
distribution of information, minimize the number of diseases under surveillance, 
integrate the various public health information systems, coordinate health system 
sectors, revise antiquated laws related to notification and surveillance, and increase 
external investment in improving information systems. 
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Informatics in Public Health Surveillance: 
Current Issues and Future Perspectives 


Edwin M. Kilbourne 


INTRODUCTION 


New and emerging data-processing technology is introducing sudden, major 
changes in the ways public health surveillance is conducted; more extensive changes 
should be anticipated in the future. In the sections below, | will briefly 

define “informatics” as applied to public health surveillance, 

outline a scheme of essential surveillance functions in which computers and 
other informatic devices may be of use, 

describe uses for the myriad, continuously evolving informatic tools available to 
public health professionals, and 


point out some of the unresolved issues raised by the increased use of 
informatic tools in public health. 


DEFINITION 


Despite widespread use of the word “informatics,” an informal search | conducted 
recently showed that many standard English dictionaries do not list the word. It 
therefore seems only proper to begin by proposing a definition. My suggested 
definition for “informatics” is “that field of technology involving the automated 
processing, display, transformation, transfer, or storage of information.” 

This definition is purposely broad. It is not limited to computer hardware, 
computer operations, and computerized data processing. In fact, a number of older 
technologies (e.g., the abacus and the mechanical adding machine), available for 
generations before the first classical Von Neumann computer, would qualify as 
“informatic” under this definition. More importantly, however, the definition com- 
prehends such increasingly important informatic tools as advanced graphic displays, 
animation, multimedia applications, and an increasingly complex and widely used 
network of global telecomrnunications. 

The word “informatics” is preferable to such terms as “microelectronics,” “com- 
puters,” and “computerized,” because it anticipates the continuing development and 
implementation of newer and more advanced technology. Although computers and 
their associated devices are at the focal point of informatics today, at some point in 
the future, new informatic tools may not be described as ““computers;” they may not 
even be electronic. The key element of concern should be the management of 
information and the capability of available technologies to perform this task—not the 
nature of the devices themselves. 
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UTILITY OF INFORMATIC DEVICES 


General Issues 


Throughout the rather brief history of data management in surveillance, informa- 
tion management has been an important problem. Although, in theory, the simple 
millennia-old techniques of writing, reading, and arithmetic computation could 
suffice for most core surveillance functions, we know from experience that the 
collection, analysis, and communication of data required in surveillance are ex- 
tremely labor intensive. Moreover, many essential functions involve tedious tasks 
that most people do not wish to perform. Modern informatic technology, with its high 
tolerance for repetitive actions, its ability to store and sort data rapidly, and its 
increasing ability to disseminate information, effectively complements the activities 
of humans engaged in public health surveillance. 

As the power and scope of informatic technologies continue to grow, public health 
practitioners need to address a number of operational questions: 


@ Which specific component tasks of public health surveillance can informatic 
technology help to perform more quickly, easily, and accurately? 
@ For each such task, which informatic functions are appropriate, useful, and 
applicable? 
@ Which capabilities of this technology have already been put into use or are under 
development? 
@ What potential future uses of informatic technology can we identify now? 
There is no single way in which computing technology can contribute to surveil- 
lance. Rather, modern informatics will have an impact at different levels and points in 
the surveillance process. Thus, understanding where and how the informatics 
technology may be helpful requires consideration of the component parts of public 
health surveillance. 
| propose six headings under which the component activities of public health 
surveillance can be classified. First, a health problem must be recognized. Second, the 
existence of that health problem must be recorded on some standard medium and in 
an interpretable form. Third, the information must be transmitted to the designated 
processing entity. Fourth, aggregate data on the health problem in question (and 
others like it) must be analyzed by numerical and statistical techniques. Fifth, the 
analytic results must be interpreted. Finally, the analyzed and interpreted data must 
be reported to appropriately targeted audiences — especially to persons in positions to 
set policy and make decisions. 


Case Recognition 


Case finding or case recognition is the first step in the process of surveillance, but 
it is frequently problematic. Diagnosis of reported cases traditionally has been a 
clinical activity. It depends heavily on health-care providers’ diagnoses, which usually 
represent subjective judgments made by the practitioner on the basis of his/her 
understanding and experience. Recent attempts to implement standardized case 
definitions for surveillance represent an important attempt to address this problem 
but have only partly ameliorated it (7). 

A second major problem area is the incompleteness of case reports from 
health-care providers (2). Completeness of reporting depends in part on the interest 
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the reporter has in participating in the surveillance program, as well as on the ease 
and simplicity with which reports can be made. What can computers do to improve 
the accuracy of the initial case report? At least, they can augment the diagnostic 
knowledge of individual practitioners. Computerized data bases, available on-line and 
as compact disk products, facilitate practitioners’ rapid access to the scientific 
literature on relevant diagnostic topics. A prime example is the MEDLINE system from 
the U.S. National Library of Medicine. 

A source of guidance distinct from systems that facilitate access to the current 
medical literature is the “expert system.” These are systems that use a distillation of 
the clinical knowledge and experience (and, sometimes, the judgment) of one or 
more expert practitioners. They can help guide the diagnostic interview and physical 
examination and can assist the practitioner in the interpretation of clinical findings (3). 

More recently, informatic entities known as “neural networks’ —a product of 
research into artificiai intelligence and comprising systems of hardware and 
software—have been developed as real-world applications. These systems have 
built-in algorithms for emulating the quality of being able to learn from experience. 
They are trained rather than programmed to produce a particular kind of output. 
Interestingly, their diagnostic accuracy may substantially exceed that of trained 
human physicians in specific common clinical situations, such as in the diagnosis of 
myocardial infarction among persons who are seen with symptoms compatible with 
that diagnosis (4). The extent to which such artificially intelligent systems will aid 
surveillance through improvement and automation of case recognition remains to be 
determined. 

Nevertheless, it is already clear that the use of neural networks and similar devices 
for clinical diagnosis could have important implications for the methods by which one 
commonly conducts surveillance. These devices do not assign diagnoses in terms of 
case definitions, the usual way in which surveillance is conducted. Thus, we must be 
ready to evaluate possible tradeoffs regarding the value of standard definitions. 
Standard case definitions have the advantage of being easy to understand and apply 
but may suffer from substantially less-than-perfect sensitivity and specificity when 
evaluated against a “gold standard.” We can expect superior sensitivity and speci- 
ficity from neural networks and related devices but must deal with formulae for 
decision making that are not easily communicated or understood among human staff. 


Recording and Reporting of Cases 


A major impediment to thorough and timely surveillance at all levels is the 
inconvenience involved in the reporting process. For example, at the national level in 
the United States, the traditional method of collecting paper reports and entering data 
into a computer before it is analyzed is at the point of being phased out. But it is not 
reasonable for large jurisdictions (such as countries) simply to transfer the onerous 
task of data entry to smaller jurisdictions (such as states or provinces) and to demand 
that reports contain particular data items and be presented in a particular electronic 
format. Although transferring surveillance data to a computerized format must be 
done at some level, it may not be reasonable to require the smaller reporting units to 
do this task. These units may have limited resources, and they may have valid 
programmatic reasons for not compiling data in a manner consistent with that 
requested by a higher level of government. In the United States, a demand to state 
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health departments by the Centers for Disease Control and Prevention (CDC) for 
surveillance data in a particular format would be particularly ill advised, because the 
states hold the principal legal authority for the collection of public health data. 

Thus, CDC has been stimulated to discover that one can increase uniformity by 
supporting diversity. For example, in operating the National Electronic Telecommu- 
nications System for Surveillance (NETSS), a national telecommunications system for 
reporting cases of notifiable diseases by the states, CDC provides state health 
departments with software that is flexible enough to be compatible with both a given 
state’s particular hardware configuration and with its data entry and local reporting 
needs. In return, the state agrees to collect certain core variables that are important at 
the national level and report them in a format similar to that used by other states for 
the same purpose. 

Some states in the United States are decentralizing informatics even further, by 
delegating more responsibility for coding and data entry to their regional or district 
offices. The compatible software packages CDC offers—including user-friendly data- 
entry screens and screen adaptability to state-specific forms (but a programmed-in 
requirement for a core of uniform information) — potentially allow data to be entered 
by staff in different jurisdictions without sacrificing quality and uniformity. 

Computerized systems have the potential to enhance the completeness of case 
identification and reporting by health-care providers. The easier it is to file a report, 
the more likely health providers are to comply. Ideally, of course, the reporting 
system would be completely automated and thus independent of the participation of 
the health-care provider. | discuss this possibility in greater detail below. 


Data Transmission 


Public health surveillance continues to benefit greatly from rapid advances in 
telecommunications, computer connectivity, and the electronic transfer of data. There 
are many areas besides public health in which this technology is being applied, 
including the wide range from such fields as meteorology and particle physics to rail 
transport and shoe manufacturing. 

Although many of the recent advances in informatics have facilitated the transmit- 
tal of crude surveillance data (largely numbers and codes), there have also been 
advances in the dissemination of synthesized (analyzed and interpreted) information 
based on surveillance data. 


Analysis of Data 


The computer's critical role in the area of data analysis is undisputed. Numerous 
software packages cover most types of statistical and numerical analysis, and more 
are being developed. 

The initial use of computers for epidemiologic surveillance and analysis of other 
types of data was simply to speed up manual processing. But the availability of 
computers also led to the development of new ways of doing things. A number of 
current techniques that can be applied to the analysis of surveillance data do not use 
simple formulas for solutions. Such techniques use the computer's capacity to 
perform repetitive, iterative, and laborious calculations to arrive at a precise solution. 
A number of statistical techniques that depend on maximum-likelihood solutions, 
including some used for the sequential, time-series data that surveillance typically 





Vol. 41 / Supplement MMWR 


produces (e.g., Box-Jenkins ARIMA modeling) are feasible on/y with a computer, 
because of the extensive calculations involved. 

Newer types of analysis involve the increasing sophistication of small computers 
and their ability to produce high-quality graphics. Such analyses reflect a shift from 
tacitly accepted priorities regarding the importance of numerical parameters, calcu- 
lated p-values, and tests of null hypotheses toward analysis based on the visual 
perception of the patterns of occurrence of a health problem over space and time. 

As we look to the future, we should consider types of analysis of surveillance data 
that move beyond information on what adverse health events have already occurred 
toward predictions of what is going to happen. |n other words, the idea of forecasting 
should receive increasing emphasis in public health surveillance. Two possible lines 
of approach to such forecasting are a) the further refinement and more comprehen- 
sive implementation of existing time-series forecasting techniques into the analysis 
of public health surveillance data and b) the use of artificial intelligence modalities, 
including the neurai networks described above. Such systems can be taught to 
forecast in the same way that they can be taught to diagnose. 


Interpretation of Data 


No matter how far our technology advances, human beings must continue to apply 
intellect and judgment in analyzing and interpreting data. | do not foresee any way to 
automate judgment. Human staff will always be needed to integrate the diverse types 
of output that surveillance systems will produce; even though data are subjected to 


the most sophisticated analyses available, human beings will have to decide what to 
do about them. 


Reporting Surveillance Findings 


There is a useful distinction between the machine-to-machine link necessary for 
reporting and sharing crude surveillance data (largely numbers and codes) and the 
people-to-people \ink necessary to disseminate surveillance findings (analyzed and 
interpreted data) and provide the basis for action. in this area, informatics technology 
has only recently begun to be used, but it now has an increasingly important role. For 
example, current desk-top publishing tools allow professional-quality surveillance 
reports to be produced with substantially more affordable equipment and with less 
effort. Telefacsimile technology allows finished surveillance reports (admittedly of 
draft rather than of publication quality) to be shared relatively rapidly among 
collaborators. 

Other solutions to the problem of dissemination of surveillance reports emphasize 
augmenting the ability of users of the information to receive it directly at their desks. 
Currently available telecommunications systems in the United States are most easily 
adapted to the transmittal of text (without figures, charts, or other graphics), and this 
mode of dissemination is becoming more widely used by public health practitioners. 
For example, for several years CDC has been alerting state epidemiologists and 
others to important and urgent new developments in public health through the Public 
Health Network (PHNET), an electronic text-message system. Currently, the text of the 
various components of CDC’s Morbidity and Mortality Weekly Report (MMWR) series 
are made available to state epidemiologists at the time of publication on PHNET. 

Text-only transmission, however, does not fully utilize the capabilities of current 
informatic technology. For example, computerized journals that actually bring typeset 
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text and figures to the computer screen are now a reality. One such electronic 
publication in the area of biomedicine is The On-Line Journal of Current Clinical 
Trials, published by the American Association for the Advancement of Science (5). 
Computerized journals can give subscribers rapid access to new information. Also, 
this mode of publishing minimizes the delay (as much as several months) between 
acceptance of papers for publication and actual publication date. CDC is currently 
working on developing similar electronic access to the text, tables, and figures of the 
MMWR series. 


COMPUTER-BASED PATIENTS’ RECORDS 


As important as the technologic advancements already discussed may be, their 
impact on surveillance is unlikely to be nearly as great as that of the upcoming new 
age of medical record-keeping that will involve computer-based patient records. As 
currently envisioned, ihe compuier-based patient record, stored in an eiectronic or 
other computer-accessible medium, will contain all essential details of a patient's 
contact with a health-care provider. 

In the United States and some other countries, the past two decades have seen the 
increasing use of informatics in the area of patient records. Although paper records 
are still very important, there is a trend toward primary computerization of informa- 
tion about patients (i.e., direct entry of data on patients into the computer, bypassing 
the step of initially creating a paper record). Unfortunately, no uniform national plan 
has yet been developed for the computerization of medical records in the United 
States, and the use of computers in this area has been parochial and uncoordinated; 
particular types of records (e.g., pharmacy, laboratory reports, billing) have been 
computerized at different times and in different ways at various institutions. The types 
of systems developed are often proprietary, and those used by one organization are 
not necessarily compatible with those used by another. 

Now, however, powerful forces in the United States are propelling us toward a 
comprehensive, computerized national system of key information documenting each 
contact of a patient with a health-care provider (6). Under such a national system, data 
gathered about patients would be increasingly complete, and the computer systems 
used would be increasingly uniform and/or compatible. The ‘powerful forces” to 
which | refer involve the expanding need for information exchange between health- 
care providers and the institutions that pay for health care and involve billions of 
dollars every year. 

In addition, government agencies involved in the evaluation of third-party pay- 
ment programs (in the United States, the Health Care Financing Administration and 
the Agency for Health Care Policy and Research) need this information in computer- 
ized form to be able to evaluate the effectiveness of particular financing practices. 

The movement toward a paperless and computerized medical-record system 
represents an important opportunity to revolutionize public health surveillance. 
Consider the extraordinary possibilities inherent in a system of health care in which 
the electronic record has become primary and contains all important information 
related to the patient and his or her care. If one makes the further, quite plausible 
assumptions that formats for the storage and retrieval of data will be common to 
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different health-care providers and that facilities for telecommunications will be 
widely available, it is not difficult to imagine health-event reporting systems with a 
number of very desirable characteristics: 


@ For the first time, national reporting of morbidity and mortality could occur in 
“real time” (i.e., with minimal delay). Initially, that period of delay might be 
several days to a week, but it could diminish greatly as the systems and 
technology continued to evolve. 

Provider-based surveillance could become truly automated. Simply diagnosing 
the problem, caring for the patient, and making the appropriate notations in the 
patient’s computer-based record would stimulate the automated reporting of the 
case to a designated public health organization. Software running on providers’ 
systems could automatically and regularly contact public health departments’ 
computers to report cases of designated health problems (morbidity and 
mortality). This development would finally and effectively address the problem 
of underreporting that constantly plagues public health surveillance. 

Reports based on whether an illness meets the required elements of a case 
definition (in lieu of or in addition to reports based on clinical diagnosis) could 
be generated. Appropriately constructed software could examine all active 
patient records to determine whether signs, symptoms, or laboratory findings fit 
any case definition for which surveillance was being conducted. This type of 
surveillance would presumably be independent of some provider-specific biases 
present in the formulation of clinical diagnoses. 


The important surveillance function of identification of outbreaks of health 
problems would be greatly facilitated. Software could run continuously to 
monitor the occurrence of cases of targeted problems and could automatically 
alert appropriate personnel when case counts exceeded preset values or 
historical norms. 


@ The public health system’s capacity for rapid identification of new and emerging 
disease problems could be greatly strengthened. 

| am unaware of any currently operating surveillance system that is capable of 
identifying a new disease problem before it is recognized as such. Instead, previously 
unidentified disease problems may be recognized by alert clinicians who notice 
clusters of persons with similar unusual findings. For example, in the United States in 
1989, a new and frequently fatal syndrome known as the eosinophilia-myalgia 
syndrome affected more than 1,500 persons for nearly 6 months before it was 
recognized as an epidemic (7). Initial identification of a possible problem came about 
through the observations of clinicians treating a small cluster of cases (8). The delay 
in recognizing a national epidemic apparently resulted from the fact that cases were 
dispersed throughout the United States, with few in any given geographic area. 
However, if the informatic systems in public health agencies had access to health-care 
providers’ data, constellations of unusual signs and symptoms could be identified 
through an appropriately designed system of automated reporting, collation, and 
analysis of national data. Automated reports could be generated for public health 
officials who could, in turn, perform appropriate follow-up. 
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FUTURE ISSUES 


Implementation of new informatic technology in public health surveillance will 
doubtless give rise to difficulties and disagreement. A constant tug-of-war between 
the need for systems to be compatible and standardized and the need for innovation 
and improvement can be expected to occur. Some degree of standardization of 
informatic systems is required for compatibility and the ability to exchange data. But 
compatibility may sometimes have to be maintained at the price of not being able to 
upgrade technology. At some point, the cost of maintaining a standard may become 
too great, and new standards must be established after needed changes are made. 
The determination of precisely when such changes need to be made is a complex and 
potentially contentious process. 

The increasin.. use of informatics in public health surveillance will inevitably result 
in the accumulation and potential availability of personal information about a large 
number of people. Under these circumstances, widespread concerns regarding 
privacy will arise; indeed, such concerns have already arisen. Although allowing 
public health agencies to use informatics technology to search the medical records of 
health-care providers for possibly relevant information brings great potential bene- 
fits, there is also great potential for abuse. Appropriate compromises and safeguards 
must be developed to protect the both the public’s health and the individual's right to 
confidentiality. 

Finally, as informatics evolves, and especially as it becomes increasingly inte- 
grated into the daily lives of the general public, there is increasing danger of people 
developing habitual and uncritical reliance on “black boxes’’— devices whose inner 
workings are not understood by the user. You have already heard that informatics 
may lead toward acceptance of machine diagnoses based on criteria that are not 
easily explained to human beings, analyses involving calculations that are not 
feasible to do (and therefore impossible to check) by hand, and reporting cases in 
ways that are unperceived by the human health-care provider. As informatic systems 
evolve, means of verifying the accuracy and validity of their output and methods need 
to evolve as well. 


CONCLUSION 


The full implementation of the possibilities offered by informatics will almost 
certainly result in substantially improved public health surveillance. More complete 
and accurate data will be available to public health officials more rapidly, and these 
data will be easier to analyze and interpret. Tasks that are tedious for human beings 
can be automated. It is even likely that health problems that previously remained 
unnoticed will be detected, making appropriate follow-up possible. If adequate 
attention is given to the potential problems of implementing new informatic 
technologies — including standardization, protection of personal privacy, and verifica- 
tion of the output of the systems themselves — possible liabilities of new informatics 
approaches to surveillance can be avoided, while the benefits are retained. 
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Computer Networking as a Tool for 
Public Health Surveillance: 
The French Experiment 


A-J. Valleron 
Ph. Garnerin 


INTRODUCTION 


Surveillance and control of communicable diseases require the following steps: 

@ timely collection of relevant and appropriate epidemiologic data; 

®@ timely and meaningful statistical and mathematical analysis of these data; and 

@ rapid dissemination of the results to all who need to know (including decision 

makers, health-care providers, public health officials, such as the reporters of 
data, and the general public). 

Computer networking is useful in accomplishing these three steps that encompass 
surveillance. It connects all members of the system, including staff in geographically 
remote facilities, and makes available these resources: 

®@ large epidemiologic data bases, which would otherwise be inaccessible to all but 

a few of the participants in the surveillance system; 

®@ powerful data-management capability and highly specialized software for epi- 

demiologic and modeling applications; and 

@ communications facilities (e.g., electronic mail and computer bulletin boards) 

that allow ready interaction between the diversified participants in the system 
(e.g, general practitioners [GPs], staff in biological laboratories, hospital staff, 
and officials in public health offices). 

Beginning in 1984 in France, we started to develop a National Information System 
devoted to surveillance of communicable diseases and based on computer network- 
ing. One experience with this system is described in more detail below. 


DEFINITION AND HISTORY 


In 1983, the INSERM (Institut National de la Santé et de la Recherche Médicale —the 
French equivalent of the U.S. National Institutes of Health) and the DGS (Direction 
Générale de la Santé—the National Department of Health) jointly sought to promote 
new initiatives to enhance the quality of epidemiology and surveillance of commu- 
nicable diseases in France. The notifiable diseases reporting system, which included 
more than 30 diseases, was producing results that were not uniformly reliable. 

My office issued a report that suggested setting up a computer network aimed at 
linking all the partners involved in the surveillance, control, and epidemiology of 
communicable diseases not currently in the reporting system (e.g., urethritis among 
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males) or for which data obtained through the notifiable diseases reporting system 
were not satisfactory (e.g., for measles) (7). This report proposed building a national 
information system and stated three goals: 


@ to improve surveillance by incorporating new data providers (sentinel GPs) and 
by promoting wide access to existing surveillance data bases; 
®@ to provide support for an alarm system; and 
@ to provide support for epidemiologic investigation by giving investigators 
access to the data bases and software they needed. 
The French Communicable Diseases Network (FCDN, and in French: Réseau 
National Téléinformatique de surveillance et d'information sur les Maladies Trans- 
missibles, RNTMT) was established on November 1, 1984. 


DESCRIPTION OF THE FRENCH COMMUNICABLE DISEASES 
NETWORK 


The FCDN was conceived in 1983 as a national communicable disease information 
system with a surveillance component. The basic idea was to use computer network- 
ing to link all health-system partners who were responsible for recording surveillance 
data and who might be interested in using data on communicable disease. 

This concept was based on several assumptions. One is that effective surveillance 
(and control) of any communicable disease takes into account all the participants who 
must be in contact through the system (e.g., GPs to detect clinical cases, staff in 
diagnostic laboratories to validate the cases, epidemiologists to analyze the data, and 
health officers with the authority to make decisions). 

Another assumption was that the networking of all these partners would create 
new dynamics. For example, within the network, different local health officers would 
compete to provide better data from their region because their results could be 
compared in real time with those of all other participants in the system. Sentinel GPs 
could know the results of the notifiable disease reporting system in real time (unlike 
the general population of GPs, who probably do not receive the epidemiologic 
bulletins that contain this information). With this information, these health-care 
providers may stimulate interest in the notifiable disease reporting system among 
their colleagues. 

Eight years into this project, the system continues to operate under these 
assumptions. It currently links 1,500 partners, has accumulated 200 megabytes of 
data, and provides its users with 5,000 videotext pages of information. 


The French Communicable Diseases Network partners (general) 


The 1,500 users of the FCDN access the system through the host computer located 
at the URBB ‘Unité de Recherches Biostatistiques et Biomathématiques). Most of the 
sentinel GPs now use the MINITEL, a terminal supplied by the French Telephone 
Company and widely used throughout France. These participants in the system can 
be classified into three groups, as described below. 


Group 1 


The first group comprises persons who conduct the surveillance on which the 
FCDN is based. The first component of the system is operated by the URBB and links 
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approximately 500 sentinel GPs. These sentinel physicians monitor seven communi- 
cable diseases and the results of tests for human immunodeficiency virus (HIV). The 
second component of the FCDN is operated by the National Department of Health, 
Office of Communicable Diseases. It links the 100 departmental health offices that 
collect reports of the 20 currently notifiable diseases in France (2). The offices 
forward these reports to the National Department of Health by filing electronic forms 
each week. This means that the data base is constantly being updated. The third 
component of the system is operated by the National Health Laboratory. This 
laboratory uses the network to link 59 hospital laboratories that monitor listeriosis, 
Haemophilus infections, and meningococcal infections. Each week, these laboratories 


fill out computer-based forms reporting any isolates of the organisms under surveil- 
lance (2). 


Group 2 


The second group of network partners can be described as “information provid- 
ers.” Although they do not use the network facilities for surveillance or epidemiologic 
activities, they can provide information of interest to other network users. Examples 
of members of Group 2 are the National Veterinary and Food Research Center (in 
French: CNEVA), which regularly updates an electronic bulletin on rabies; several 
national reference centers; and the European center for acquired immunodeficiency 
syndrome (AIDS) epidemiology, which provides specific information on AIDS. 


Group 3 


The last group of network partners includes persons who read and use the 
information provided by other participants. The 100 departmental hygiene engineers 
are such partners. 


The sentinel general practitioners 


The sentinel GPs participate on a voluntary and unpaid basis. As of January 1, 
1992, there were 500 of them. The original sentinel GPs, in 1984, participated in a 
system that covered only influenza (3). Since that time, sentinel GPs have been 
recruited in a collaborative effort between FCDN staff and the French medical 
journals. 

The FCDN regularly publishes its results in the most widely read French medical 
journal (Le Quotidien du Médecin). Readers of the journal may then be stimulated to 
join the FCDN; priority is given to applying physicians in regions/departments in 
which sentinel GPs are currently underrepresented. When a sentinel GP is recruited, 
his/her demographic characteristics are recorded (e.g., age, seniority in medical 
practice, individual or group practice, and place of practice). The characteristics are 
further used to allow weighting in order to provide surveillance results standardized 
according to the demographic characteristics of the overall population of approxi- 
mately 50,000 French GPs. This weighting is necessarily dynamic, because the 
demographic pattern for the GPs varies over time. For instance, when a sentinel GP 
takes a holiday, the geographic structure of the set of sentinel GPs changes, and a 
correction factor must be applied. 

In practice, sentinel GPs are required to connect to the FCDN at least once a week. 
This frequency of contact is necessary in order to identify inactive sentinel GPs 
(versus active sentinel GPs who access the FCDN to report “zero” cases, as 
appropriate). 
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Hardware/Software 


The FCDN is based on a videotext server and a relational data base management 
system. The videotext server is the front end of the information system; it allows for 
information exchange, data entry, and synthetic information retrieval. The relational 
data base management system allows the user to manage and consult the surveil- 
lance data base. Workstations with sophisticated graphics capabilities provide repre- 
sentational material, particularly on the dynamics of epidemics (4,5). 

The primary software packages used in the FCDN include VTX-VALU for the 
videotext applications, ORACLE for data base management, MATHEMATICA for 
devising graphics tools, and SAS for statistical analyses.* Details of the organization 
of the system are provided elsewhere (6). The current FCDN system is the third to 
have been implemented during the 7-year history of the project. Progress in computer 
technology has been so rapid that the system has had to continue to evolve. However, 
because FCDN operates 24 hours every day and because all changes in the system 
must be easily assimilated by participants, the computer team constantly faces a 
difficult situation. 


Data collection 


Data collected by the surveillance operators of the FCDN are entered through the 
user terminals via videotext data entry applications. These applications include 
automatic checking for consistency according to the rules establishcd by FCDN 
epidemiologists. All files are updated daily. Special software has been devised to 
raise the level of security of the system to protect against such problems as electrical 
failures. 


EXAMPLES OF RESULTS 


Three different examples of surveillance activities conducted with the FCDN are 
described below. The first report category, measles, provides an example of a 
condition with a clearly stated mandate for control and prevention. The second, HIV 
testing by GPs, constitutes a ‘continuous watch” of a public health problem of great 
interest to decision makers. The third, influenza-like illness (ILI), is being monitored 
but without a clear definition of the objectives of the surveillance. 


Measles 


Figure 1 shows the overall results of surveillance for measles in the FCDN; note 
marked seasonality, with peaks in late spring (7). The number of cases of measles per 
year was approximately 150,000 in 1991. (In the same time frame, the number of 
births per year in France was approximately 700,000.) These figures show that efforts 
to promote measles vaccination clearly need to be continued. These somewhat 
unsuccessful results might well be reiated to the perception in France that measles is 
a trivial disease. Our survey of a panel of GPs showed that measles ranked eighth in 
the list of communicable diseases when GPs were asked whether they believed that 


*VTX-VALU (Digital Equipment Corp.); ORACLE (Oracle, Inc.); MATHEMATICA (Wolfram Re- 
search, Inc.); SAS (SAS Institute, Inc.). 
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FIGURE 1. Measles cases reported per sentinel general practitioner, 
French Communicable Diseases Network, 1985-1991 
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surveillance of these diseases was important for public health. This attitude was 
strongly correlated with age, with older GPs according much less importance than 
younger GPs to the surveillance of measles. This finding also supports the value of a 
national information system (including measures of the health professionals’ atti- 
tudes) to allow surveillance data to be interpreted correctly. 


HIV testing and surveillance by sentinel general practitioners 


Since March 1987, sentinel GPs have reported on their use of testing for HIV (8). 
Data indicate a) whether the patient or the GP originates the request for testing, b) the 
reasons given for testing, c) age, d) gender, and e) results of the test. 

The system has shown the prevalence of the use of HIV testing by GPs; 
approximately 25% of all HIV tests performed in France since 1987 have been ordered 
by GPs. This figure excludes routine HIV testing done in blood banks and was 
computed as the ratio between the total number of HIV tests prescribed by all 
GPs—as extrapolated from the numbers for sentinel GPs—and the total number of 
HIV tests sold in the same period. 

The FCDN system has shown a continuous trend for more HIV testing in the 
“general population,” beyond the bounds of the usual risk groups, which in 1987 
accounted for almost all use of HIV tests. At present, >50% of HIV tests are ordered 
by a GP after the patient requests testing; approximately equal numbers of males and 
females were tested in 1991. At present, women are even more likely to be tested than 
men. The system has also been able to detect “epidemics of HIV tests.” Such an 
“epidemic” occurred in November and December 1991, after numerous articles 
appeared in the media about the risk of HIV after blood transfusion. 
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Monitoring HIV testing by the French sentinel GPs certainly qualifies as ‘‘surveil- 
lance,” because it is clearly a “continued watchfulness” and because its aim is to 
detect—and interpret—trends. These data have been quite useful—from a public 
health point of view—during an ongoing scientific and political debate on the 
desirability of mandatory testing for HIV, at least in such situations as premarital or 
preobstetrical delivery check-ups. The system showed what tests were actually done 
and trends in the test results in prenatal and perinatal situations. 


Surveillance for influenza-like illness (ILI) 


Since the FCDN system began operating, sentinel GPs have reported approxi- 
mately 140,000 cases of ILI. The eight outbreaks that occurred in the same period are 
graphed in Figure 2 (national data). The FCDN announces the place and time of each 
year’s outbreak, describes the pathway of spread, evaluates the total number of 
patients, and does cost estimates (e.g., in terms of lost work days) for the National 
Health Insurance System. 

The two French World Health Organization (WHO) influenza reference centers 
describe the nature of the virus that is currently circulating. Specific surveys have also 
been done through the FCDN network, in collaboration with the National Health 
Insurance System, to evaluate vaccine coverage, because most vaccines are admin- 
istrated by GPs. Since an outbreak of ILI actually reflects a mixture of outbreaks 
caused by different agents, strategies to control ILI should take all these agents into 
account. However, if a surveillance system is to be used to provide an analysis of an 
outbreak by virus, even more than 140,00 reported cases would be needed in order to 
obtain meaningful description of the epidemic by aye, place, and other descriptive 


FIGURE 2. Weekly number of new cases of influenza-like illness, by age, reported per 
practitioner, French Communicable Diseases Network, 1984-1992 
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factors. Such surveillance would definitely be costly and would probably be difficult 
to perform with a reasonable degree of confidence in the representativeness of the 
results. 

We have ascertained that sentinel GPs would not be willing to perform the 
necessary diagnostic tests on all of their patients with ILI. Even if they did so, it would 
be difficult to make immediate use of the results—e.g., it would not be possible to 
modify the current vaccine during an epidemic even if we did identify and character- 
ize a new type of virus not included in the vaccine. More precisely, our detailed, 
quantitative description of an epidemic would be no more useful than the qualitative 
observation that a particular virus is circulating. 

Finally, our experience with monitoring ILI has shown that the interesting, practical 
result of such surveillance is rapid access to information. Timely information is 
important for GPs, who claim that knowing in advance about outbreaks in their region 
alerts them to the need for diagnosis and helps them to plan for dealing with the 
influenza outbreak. The data base on ILI has been shown to be useful in terms of 
straightforward epidemiologic research that may lead to practical warnings to GPs. A 
recent project, for example, demonstrated the temporal relationship between ILI and 
meningococcal disease (9), which occurred more frequently and more severely after 
an outbreak of ILI. 


DISSEMINATION OF INFORMATION 


Computer networking allows rapid dissemination of results to all network users; 
indeed, this characteristic was one of the reasons we chose this technology. Our 
experience shows that network users need to receive reports from the system on 
paper and not just in electronic form. In addition, surveillance results needed to be 
more broadly disseminated than just among network users. 


Electronic bulletins 


Network users can access roughly 5,000 pages (‘screens’) of information. These 
pages are organized hierarchically and can be accessed through successive menus 
with multiple choices, or directly with keywords. Most, but not all, of the pages can be 
read by all users. For example, the National Department of Health may want to 
redistribute information specifically to its departmental health officers. Technically, 
each page of information can be indexed on the corresponding passwords of the 
user, or groups of users can be allowed to read it. 

An electronic bulletin board contains surveillance bulletins and information bulle- 
tins. The FCDN system includes three electronic surveillance bulletins corresponding 
to the three groups of surveillance operators. 


Surveillance bulletins 


For each of eight health problems under surveillance, the sentinel GPs’ electronic 
bulletin plots incidence over time for the most recent 28 weeks and the geographic 
distribution of the incidence observed during the previous week. Incidence rates are 
weighted to the national distribution of GPs. The mean delay between collection and 
distribution of data is 8 days. 

The notifiable diseases electronic bulletin is updated each week. For each French 
department, it gives the number of cases reported during the previous week and in 
the current year for 16 of the 20 notifiable diseases. 
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The data base for the other notifiable diseases is maintained on the host computer 
and can be accessed by health professionals and downloaded on their personal 
computers. Because these conditions are uncommon, we have not maintained an 
electronic bulletin for them. 

The hospital laboratory network redistributes, in a similar form, surveillance data 
on time and place associated with listeriosis, Haemophilus infections, and meningo- 
coccal infections. 


Information Bulletins 


Surveillance is an important component of the information system in public health. 
It is the reason the system was conceived as providing general public health 
information, which includes the following categories: 
@ administrative information: e.g., recommended schedules for various vaccina- 
tions, lists and address of all the centers that provide confidential, free testing for 
HIV, and copies of relevant legislative acts. 


epidemiologic information: e.g., the national department of health and the WHO 
AIDS Collaborating Centre for Europe have provided a base of approximately 
1,000 videotext pages of information. Similarly, the National Veterinary and 
Food Research Center updates a bulletin from French veterinary laboratories 
that deal with cases of animal rabies. 


continuing education information: this section covers announcements for meet- 
ings on communicable disease epidemiology and now includes information 
specifically oriented toward GPs in the field of “rare and severe communicable 
diseases” (e.g., anthrax). 


Dissemination through paper bulletins and journals 


Quarterly, sentinel GPs receive news of the network by mail, including copies of 
reprints and, eventually, details on specific surveys in which they have participated. 

Efforts have been made to ensure the dissemination of surveillance results of all 
network participants. Periodically (roughly, quarterly), an update of the surveillance 
activities of the network is published in the Bulletin Epidemiologique Hebdomadaire, 
a journal published by the National Department of Health and distributed to all public 
health professionals. 

Dissemination to all French GPs—not just sentinel GPs—is essential not only 
because GPs are both the source and the target of the public health problems 
monitored by the FCDN but also because it provides the opportunity to recruit new 
sentinel physicians into the surveillance system. 

As a result of an agreement with Le Quotidien du Médecin, the journal most widely 
read by GPs, a summary of results by FCDN is published weekly. Finally, the FCDN 
issues a quarterly bulletin (Sentinelles), which is distributed free of charge to all GPs 
in France. 


CONCLUSION 


In the past 8 years, the FCDN has proved that computer monitoring can be a useful 
and efficient tool for public health surveillance. Each year, the FCDN has been able 
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to detect influenza outbreaks without delay, to monitor changes in the incidence of 
measles and mumps, to describe changes in physicians’ and patients’ attitudes 
toward HIV testing, and to provide new results or new epidemiologic data on diseases 
being monitored. 

As long as surveillance data continue to accumulate on the hard disks of the host 
computer (presently, the size of the surveillance data base is >200 megabytes), the 
system can allow many more health professionals to have inexpensive access to 
these data, just by downloading the information to their own personal computers. 

Some of the initial goals of FCDN have not yet been met, and it may be that more 
effort must be placed on educating potential participants in the system about the 
benefits and efficiency of the surveillance system. Substantial human resources 
would certainly be required for this task. Another problem FCDN has experienced is 
that although some borders that should be crossed are not, others were crossed that 
should not have been—e.g., civil servants in different departments have used the 
convenient e-mail to contact one another directly instead of following the standard 
operating policy of transmitting information hierarchically. A less desirable example 
is when a network participant disseminates an “alarming” observation (a physician 
encountering such a case is supposed to refer it to the local health officer, who is 
responsible for its validation). The present system of information and/or communi- 
cation needs to be monitored and reassessed constantly in order to forestall 
problems. 

In order to continue to grow and remain effective, managers of the system should 
focus their efforts on three points: 

@ Placing more emphasis on the education of users of the system and on the 

mainstreaming of the FCDN system into the general public health system. 

@ Implementing decision-support systems oriented toward the surveillance of rare 
but severe communicable diseases. Such systems would include modules to 
help physicians recognize these diseases and know what follow-up actions are 
appropriate (most often, referral to specialized hospitals and timely dissemina- 
tion of information about the condition). 

@ Improving the quality of surveillance data, in terms of collection techniques, 
analysis, and effective dissemination of information. 
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Disease Surveillance in China 


Chen Chunming 


INTRODUCTION 


Surveillance for communicable diseases is the main public health surveillance 
activity in China. Currently, the disease surveillance system in China has three major 
components: 

1. National Disease Reporting System (NDRS): 

The system covers the entire population (1.1 billion persons) living in all the 
provinces, prefectures, and counties that make up mainland China. Thirty-five 
communicable diseases are reportable under this system. 

2. Nationwide Disease Surveillance Points (DSPs): 

This surveillance system, comprising 145 reporting sites selected by stratified 
cluster random sampling, covers a 1% representative sample of China’s population. 

3. Surveillance system for specific infectious diseases, occupational diseases, 

food poisoning, etc. 

Each of these components of public health surveillance is described below, and 
examples of how data have been used successfully are presented. 


NATIONAL DISEASE REPORTING SYSTEM (NDRS) 


In 1959, a system for reporting infectious diseases was established. Data collected 
at the village level are reported to prevention units in township hospitals (Figure 1). 
From the prevention units, data are transmitted through county health and epidemic- 
prevention stations to provincial centers and then on to the Chinese Academy of 
Preventive Medicine. Since 1977, the Ministry of Public Health has convened annual 
meetings to analyze these data on the morbidity and mortality associated with 
infectious diseases. 

In 1987, a Nationwide Antiepidemic Computer Telecommunication Network 
(NATCN) was established as an official information system for the National Disease 
Reporting System (NDRS). The Ministry of Public Health and the provincial centers of 
health and epidemic prevention support this network, which has been effective in 
monitoring disease epidemics at various levels within the public health system. As 
technical facilities of the network improve, use of the NACTN will expand into all 
aspects of public health surveillance. 


Computer Network Development 


After receiving approval from the Ministry of Public Health in 1986, the Chinese 
Academy of Preventive Medicine (CAPM) began to establish a nationwide microcom- 
puter communication network (Figure 2). The purpose was to link all the country’s 
provincial centers of health and epidemic prevention in an effort to improve the 
system for preventing epidemics. After a year was spent establishing and modifying 
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FIGURE 1. Reporting system of notifiable infectious diseases in China 
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the system, a network that connected the capitals of 30 provinces, autonomous 
regions, and municipalities began operating in 1987. The primary function of the 
network was to collect data on the morbidity and mortality associated with reportable 
communicable diseases, to obtain information on outbreaks of other types of disease, 
and to provide monthiy and annual reports to local and national health authorities. 


Morbidity and Mortality Monthly Reports (MMMR) 


Each month, all provinces transmit county-level summaries of the numbers of 
cases and deaths associated with 35 notifiable communicable diseases to the 
Academy of Preventive Medicine. Reports are sent on the 13th to 15th day of each 
month via the NACTN. At the central node of NACTN, the Academy’s Center of 
Computer Science and Health Statistics compiles and analyzes the data, provides 
feedback to the provinces, and creates national summaries within one week. Copies 
of the MMMR are distributed regularly to health authorities at various levels. 


Morbidity and Mortality Annual Report (MMAR) 

Each January, all provinces provide supplementary reports to revise and update 
the monthly reports submitted during the previous year. Age- and occupation-specific 
reports of mortality and morbidity are also submitted at this time. In April, after the 
surveillance data have been reviewed at the national meeting on epidemic diseases, 
the MMAR and other analytical reports are distributed. 


Computer Telecommunication of Surveillance Data: Technical Issues 


Until the 1980s, no public digital communication system was available in China. In 
establishing the nationwide communication network, we had to use modems with 
common analog telephone lines. Making this large communication system run 
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FIGURE 2. The Nationwide Antiepidemic Computer Telecommunication Network, by 
reporting unit and time of establishment, China 
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successfully posed major challenges. With some of the problems in mind, we 
designed the system to have strong fault-tolerant redundancy — with the capability for 
self-correction—to overcome the myriad of problems caused by poor-quality tele- 
phone lines and cumbersome telephone exchange systems. 
The NACTN was enhanced by incorporating the following sophisticated functions. 
@ Break-point recording with resumption of operations: When telephone lines 
break during data transmission, the system is designed to record the break-point 
status for every case. This allows data transmission to resume automatically 
when line connections are reestablished. 


Automatic node scanning and re-circling: This feature allows the system to scan 
the status of all network nodes to allocate telephone lines and thereby optimize 
the strategy for maintaining line connections. This important mechanism im- 
proves the efficiency of the system and makes data transmission more successful. 
Automatic sorting/batching, rescheduling, and executing of transmissions: The 
system can execute all necessary network commands to carry out the commu- 
nication task arranged by command files of the MMMR/MMAR system. The 
system adjusts the path as needed in order to complete transmissions that have 
been delayed because of problems in the system. 


Data compression and security: Before transmission, data are processed by a 
“two-phase compressing” procedure. Data file size can be compressed more 
than 90%, resulting in shorter on-line transmission times. Thus, receiving data 
from the 30 provincial reporting centers on the network requires only about an 
hour of on-line operation. Compression also makes data transmission more 
secure. 
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System Support for NACTN 


@ Personnel: In each province, the computer divisions have selected one or two 
persons who are dedicated to operating the province’s nodes of the NACTN. In 
1987, a working group convened to coordinate computer applications and 
activities. Several times each year, persons from provincial centers meet to 
discuss network problems and to devise solutions. 

@ Hardware and software: Special software has been developed: YQS for collect- 
ing and processing information and producing reports and TXS for managing 
network communications. 


Future Developments of the NACTN 


@ Accumulating information 
@ Updating techniques 
@ Establishing subnetworks within provinces 


In collaboration with the NACTN, a few provinces have established subnetworks to 
facilitate local communication. 


Existing Data Bases 


@ National report on infectious disease 
@ National disease surveillance 
@ National report on occupational disease 
@ National report on outbreaks of food poisoning 
® National survey data bases: 
Drinking-water quality 
Human-parasite infections 
Nutritional surveys 
Nutrition for the elderly 
Child-nutrition surveillance 
Diarrheal disease of children 
Smoking and health 


NATIONAL DISEASE SURVEILLANCE POINTS (DSPs) 


In the period 1980-1988, the network of DSPs covered 29 provinces, autonomous 
regions, and municipalities that had a combined population of 10 million persons (1% 
of China’s population). When the network was proposed in 1978, it was not possible 
to obtain a population-based random sample. Because participation in the network 
was voluntary, the data collected were biased, even after attempts were made to 
adjust the sample to improve national representativeness. Persons covered by the 
DSPs tended to be from the upper-middle socioeconomic stratum. 

In 1989, we began efforts to select a new sample of surveillance points. We used 
stratified cluster random sampling to select 145 DSPs in 30 provinces, autonomous 
regions, and municipalities (Figure 3), which have a combined population structure 
similar to that shown in the national census (Figure 4). Data on individual births and 
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FIGURE 3. Locations of disease surveillance points, National Antiepidemic Computer 
Telecommunication Network, China, 1990* 














*Selection based on random sampling. 


deaths, as well as on infectious diseases and certain types of behaviors (e.g., 
smoking), are recorded. At the household level, information on socioeconomic 
indicators, health-care conditions, and environmental factors is collected. 

Information obtained from the DSPs is compared with data obtained from the 
National Disease Reporting System to enable policymakers to estimate more accu- 
rately the burden of morbidity and mortality associated with infectious disease. More 
importantly, policymakers can evaluate information from the DSPs in relation to the 
economic development, cultural background, and health-care-service use by the 
population covered by this surveillance system. 


Data collected at DSPs: 


@ Household information: includes data on number of members, income, health- 
care situation, water supply, and toilet facilities. 


@ Individual information: includes data on occupation, education, births, deaths, 
episodes of infectious diseases, pregnancy, lactation, feeding, and vaccination 
status. 

Each month, data collected by the township hospitals and village prevention units 
are submitted to the county, which then conveys the information through the 
provincial centers to the Chinese Academy of Preventive Medicine. The Academy 
distributes monthly reports to the Ministry of Public Health, to provincial health 
authorities, and to all DSPs. An annual report is also published and distributed. 
Figures 5, 6, and 7 show examples of the types of health information collected 
through DSPs. 
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FIGURE 4. Comparison of national population and population represented by disease 
surveillance points (DSPs), China, 1989 
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Surveys and Investigations 


Surveys and investigations are conducted by the DSPs to improve the quality and 
promote the use of data collected. These surveys and investigations are designed to 
generate information that can be used by policymakers. At present, the following 
activities are being undertaken: 

@ Characterizing risk factors and patterns of death among adults; 

@ Identifying factors that influence the quality of data collected by DSPs; 

@ Developing methods to monitor chronic disease; 


@ Devising approaches to promote use of data from DSPs by policymakers. 


Development of the Network of Disease Surveillance Points 


Samples of persons already monitored under existing DSPs will be used for data 
collection tc address important and emerging public health issues. Issues to be 
addressed include a prospective study of the health consequences of smoking, an 
assessment of drinking-water quality and disease occurrence, an evaluation of the 
national Expanded Program on Immunization, and an epidemiologic study of hepa- 
titis. By selecting samples in this fashion, investigators can correlate data from these 
special studies with data routinely collected under the system of DSPs. 
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FIGURE 5. Infant mortality and total mortality in Disease Surveillance Points, China, 
1982-1989 
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SURVEILLANCE OF SPECIFIC INFECTIOUS DISEASES 


The following are examples of surveillance for specific infectious diseases. 

@ For each 10-day period during the summer, cases of cholera—diagnosed by 

microbiologic or clinical criteria—from all the provinces, autonomous regions, 
and municipalities are reported to the national level; this information is com- 
piled and conveyed back to the provincial reporting sources. 
in eight provinces, surveillance among subgroups of the population with 
elevated risk for infection with human immunodeficiency virus (HIV) is con- 
ducted at the national diagnostic laboratories by using immediate reports and 
confirmatory testing. 
A surveillance network for epidemic hemorrhagic fever has been established for 
immediate reporting of cases. During the peak season, surveillance for disease 
among rodents is conducted to provide an early-warning system at the local 
level. 


QUALITY CONTROL OF DATA COLLECTION 


Quality control in association with data collection has been an important compo- 

nent of disease-surveillance activities in China. 

@ In November of each year, the NDRS actively surveys hospitals and households 
to identify the proportion of notifiable diseases that went unreported (Figure 8). 
During a recent year, for example, the proportion of class A and B infectious 
diseases that was unreported was 27%; this proportion was used to correct the 
total annual estimate of morbidity attributable to infectious diseases. 
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FIGURE 6. Reported and estimated morbidity from infectious disease, Disease 
Surveillance Points, China, 1982-1989 
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@ Disease Surveillance Points are surveyed annually to estimate underreporting of 
births, deaths, and morbidity due to infectious diseases. From 1990 to 1991, for 
example, reporting of morbidity from infectious diseases improved (Figure 9). 
The proportions of unreported births, age-specific deaths, and disease-specific 
deaths are also reported. In 1991, a team from the Chinese Academy of 
Preventive Medicine evaluated the quality of data reported from 18 DSPs located 
in nine provinces. In their study, the evaluation team identified factors that 
influenced data quality. 


THE USE OF SURVEILLANCE DATA FOR CONTROL OF 
DISEASE 


The sections below describe examples of how surveillance data have been used to 
implement and evaluate public health programs. 


Monitoring morbidity from infectious disease during heavy flooding in 
1991 


When six provinces around the Yangzhi River were heavily flooded in 1991, the 
central government expressed serious concern about disease-prevention activities in 
these provinces. In response, experts were dispatched to the flooded area, and 
prevention guidelines were developed and distributed to the affected provinces. 
Simultaneously, a system for collecting daily reports of disease activity was estab- 
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FIGURE 7. Proportion of mortality reported from urban and rural Disease Surveil- 
lance Points, China, 1990 
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lished. Every 3 days, DSP data on infectious disease morbidity were compared with 
data from previous years to identify potential outbreaks. For example, rates of 
hepatitis during the flood were compared with rates for the comparable time periods 
from the preceding 2 years. Data collected from June to October 1991 indicated that 
infectious diseases had been controlled effectively during the flood. 


Forecasting the epidemiologic transition in China 


In a study sponsored by the World Bank, data collected in DSPs in the period 
1986-1989 have been used to study the epidemiologic transition in China. Mortality 
from leading causes of death was projected for 2010 and 2030. After risk factors were 
assessed and the impact of preventive programs on these chronic diseases was 
estimated, mortality rates were recalculated. These analyses were used to develop 
recommendations for program planning to the Ministry of Public Health. 


Prediction and control of meningitis 


After surveillance data on morbidity from meningitis in China were reviewed by 
empirical analysis and Boyer’s Theorem, it was predicted that morbidity from this 
disease would peak in 1984 or 1985. Additional analyses suggested that the vaccina- 
tion program that had been conducted for several years, which provided vaccination 
only for children <12 months of age, would not be adequate to control the predicted 
upsurge in disease. Therefore, a new vaccination program was adopted that ex- 
panded coverage to all children <5 years of age in areas in which surveillance data 
(including serum epidemiologic data) identified a high risk of meningitis outbreaks. 
The results in Henan Province suggested that the intensified vaccination coverage 
was successful in decreasing rates of meningitis (Figure 10). 
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FIGURE 8. Organogram of investigation of unreported cases of infectious diseases, 
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Strategy for vaccination for poliomyelitis 


After data from 1988 to 1989 on rates of poliomyelitis and vaccination coverage 
were reviewed, high-risk areas were identified. In these areas, persons received 
supplementary vaccination in 1989-1990. By 1991, rates of poliomyelitis had begun to 
fall (Figure 11). 


SUMMARY 


In the past 10 years in China, because social conditions have been stable and the 
public health infrastructure has been well developed, the disease surveillance 
network has substantially improved. A computerized reporting system for notifiable 
diseases has been established that links China’s 30 provinces, autonomous regions, 
and municipalities. Mechanisms for providing timely feedback to units that report 
data and for systematically assessing the quality of those data are important 
attributes of this system. During this period, data from the surveillance system have 
become more representative, and, simultaneously, more effective use of data has 
been promoted. Data coliected through the disease surveillance network serve as 
the basis for formulating health policies and devising strategies for preventing 
disease. 
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FIGURE 9. Proportion of morbidity from unreported infectious diseases, by category 
of Disease Surveillance Point, China, 1990-1991 
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FIGURE 10. Projected and observed morbidity from meningitis with routine and 
intensified vaccination programs, Henan Province, 1984-1985 
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FIGURE 11. Incidence of poliomyelitis, indicating effects of supplementary vaccina- 
tion in high-risk areas, China, 1982—1991* 
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Using Surveillance Data To Set Health 
Objectives: Experiences from the National 
Epidemiology Board of Thailand 


Somsak Chunharas 


INTRODUCTION 


A sound decision in any field is based on relevant and objective data that have 
been carefully and appropriately analyzed and interpreted. Decision makers operate 
at all levels of the health system, and they require various types of data to support 
their different roles and functions—which range from policymaking to day-to-day 
monitoring. It is difficult to identify such varied needs and to incorporate different 
types of data into any existing health system so that valid information can be derived 
to meet all these needs. 

Many countries have surveillance systems that make data available on a regular 
and ongoing basis. The most basic health-information component is likely to be a 
surveillance system to monitor outbreaks of communicable disease. The technical 
discussion during the 21st World Health Assembly addressed the need to apply the 
concept of surveillance to health problems other than communicable disease (17). As 
health problems and health systems change, as informatics technology advances, 
and as public health staff gain expertise, health surveillance systems are expanding 
and becoming more complex. It is expected that such growth will be accompanied by 
subsequent improvement in data quality. 

The ultimate aim of a public health surveillance system is to support sound 
decision-making at the different levels of government for which the system is 
designed to provide information. The National Epidemiology Board of Thailand 
(NEBT), created in 1990 as a nongovernmental organization in the health sector, is 
helping to develop such a knowledge-based health system (Figure 1). Efforts a) to use 
information from the health surveillance system to guide decision making, b) to 
acquire additional crucial information, and c) to find appropriate ways to improve the 
health system are all inherent in the mandate of the Board. 

The NEBT uses various approaches, such as expert panels, scientific commissions, 
and technical meetings, to make effective use of the available data and to identify 
information gaps (2). In this process, different types of data are linked, analyzed, and 
interpreted. If additional research is to be carried out, the focus will be on the overall 
health of the population rather than on specific diseases. Such efforts will be aimed 
at linking with health policymakers to assure that the information derived is actually 
useful (Figure 2). 


USING HEALTH DATA FOR DECISION MAKING 


Policy guidelines from surveillance data: withdrawal of typhoid vaccine 


In Thailand, typhoid fever is a notifiable disease in the national reporting system. 
Routine typhoid vaccination of all schoolchildren twice during their compulsory 





124 MMWR December 1992 


FIGURE 1. Structure of the National Epidemiology Board of Thailand 
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FIGURE 2. Process of work of the National Epidemiology Board of Thailand 
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period of education is provided free of charge by the Ministry of Public Health 
(MOPH). For a number of years, the incidence of typhoid remained stable, but concern 
increased about the side effects of the injectable vaccine, which provides very low 
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protection. Policymakers questioned whether the vaccine should be withdrawn until 
a more potent oral vaccine could be made available. An expert group was organized 
by the NEBT upon request from the MOPH. Reported data on incidence of typhoid 
fever over a 15-year period were reviewed and found to be relatively unchanged. 
Vaccine coverage was approximately 80% for the same period. The expert group 
recommended that vaccination for typhoid be temporarily suspended and that the 
situation continue to be reviewed through the same reporting system. This recom- 
mendation was accepted, and the vaccine was temporarily withdrawn from the 
Expanded Programme on Immunization (3). 


Reorganizing the Ministry of Public Health 


The MOPH has recently reorganized in an effort to make it more dynamic to cope 
with changing health problems. Existing surveillance data have been used to show 
that the country is passing through a transition period in which communicable 
disease has been joined by a number of noncommunicable health problems. 
Communicable disease still accounts for most of the morbidity, but noncommunica- 
ble health problems now account for most of the mortality (4). The health-services- 
delivery system also faces changes associated with economic growth. Available data 
on the quantity and distribution of health facilities along with human resources and 
selected high-cost equipment were taken into consideration in the reorganization of 
the MOPH. 

New areas of responsibility that have been identified include the following: 

@ the need to have a mechanism for quality assurance of service-providing units in 

the private and public sectors, 


@ the need for assessment and monitoring of technology, 


@ the reorganization of primary medical care with more emphasis on the roles of 
general practitioners, 


@ the need to specify the role of the MOPH in controlling environmental problems. 


Setting priorities for health problems to guide allocation of resources 


In 1986 the NEBT introduced the first attempt to assign priorities to diseases to 
focus health-service efforts. In 1992, NEBT made another attempt to review system- 
atically existing data from different sources. Selected sources of data are to be 
analyzed in detail to reflect the general trend into the future. On the basis of available 
data and the feasibility of assigning a score to each of the criteria, the data will then 
be ranked according to criteria identified by a group of epidemiologists (Table 1). The 
aggregated score will reflect the relative importance of each health problem (Figure 
3). 

This project has provided an opportunity to review data bases that may reflect 
different types of health problems. It has helped to focus on gaps in our information 
system. Results of the priority setting will be provided to top-level decision-makers 
for review. 


Age-specific prevalence surveys and introduction of screening programs 
for diabetes mellitus and hypertension 


The NEBT supported epidemiologic studies on the prevalence of two high-priority 
chronic health problems, diabetes mellitus (DM) and hypertension (HT). The primary 
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TABLE 1. Criteria for assigning priority to health problems and range of possible 
scores — National Epidemiology Board of Thailand, 1992 


MORTAL = Mortality (1-5) 

DA = Disability (1-5) 

OPD = Morbidity (Outpatient Department) (1-5) 

IPD = Morbidity (Inpatient Department) (1-5) 

PRE = Disease Predisposition (0-3) 

CON = Contagiousness (0-3) 

TRE = Treatability (0—2) 

PRV = Preventability (0-3) 

PRD = Productivitity Loss (1-3) 

CST = Cost Incurred from Illness (1—3) 

P1 = Composite Score as the summation of scores in each criterion except IPD. 
Total possible score, 32 








FIGURE 3. Diseases ranked in descending priority, Thailand, 1992 
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purpose was to assess the extent of these two problems at the community level so 
that appropriate control strategies could be formulated, especially screening for 
high-risk populations. A study of the urban poor indicated an elevated prevalence of 
HT among sium dwellers and the need to introduce screening programs and 
educational activities for this group (Figure 4) (6,7). The finding was conveyed to the 
health authority of the Bangkok metropolitan area. The survey of DM among the rural 
population suggested that the prevalence was as common among the rural as the 
urban population and that prevention programs and service units should be provided 
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FIGURE 4. Prevalence of hypertension in different populations, Thailand 
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in both types of areas. The appropriate age for enrollment in a screening program is 
suggested to be 40 years, which is the age at which the prevalence starts to rise. 


Policy for management and allocation of human resources 


Staff in the health system research program of the NEBT looked at the problem of 
lack of physicians in the public sector and learned that many have joined private 
hospitais, which are rapidiy growing in numbers, primarily in the Bangkok metropol- 
itan area. The shortage of health-care providers in rural areas has led to problems 
with the quality of care and with lowered morale on the part of existing staff. 
Additional studies to identify factors related to this shortage showed an increasing 
gap in incomes of physicians working in the two sectors (8). This finding allowed 
administrators in the Ministry of Public Health to negotiate with the Finance Ministry 
a modification in the pay scale of physicians in the public sector. It also emphasized 
the need to restructure training programs for medical specialists as a parallel 
measure to handle this rural-urban imbalance in medical human resources. 


Using health-status data to identify provinces with efficient management 


Management capability is known to be a highly desirable attribute for health 
administrators at provincial and district levels (9). NEBT did a study to document 
instances of good management. The research team used available surveillance data 
from such program areas as infant mortality rate monitoring, coverage of diphtheria- 
pertussis-tetanus (DPT) vaccination, family-planning achievement, and sanitation 
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activities as indicators for success, and then combined those categories for each 
province. The results were then compared for provinces of comparable size. Prov- 
inces with high scores were chosen from different regions; an effort was also made 
to include provinces of various sizes. Results were used as a basis for discussion with 
selected provinces about their managerial practices. 


Population-specific disease data and variation in interventions 


Nationwide data indicate that diarrheal disease continues to be the most common 
notifiable disease and aiso the most common cause of hospital admissions (10,17), 
despite improvements in sanitation and in the water supply. Four provinces in four 
different regions were selected. It was found that in a tourist province, a group that 
commonly had diarrheal disease is migrating laborers at construction sites, where 
appropriate water supplies do not exist. In the other three provinces, diarrheal 
disease was found primarily among children <5 years of age. Provinces chose to 
adopt different approaches to intervention on the basis of their behavioral and 
cultural backgrounds. For example, one province in the south chose to provide an 
educational message through religious leaders by incorporating it into the document 
used for preaching rather than by producing a separate document that discussed only 
diarrheal-disease control. 


Monitoring use of analgesics after caffeine was removed from the 
standard formulation for aspirin 


The MOPH canceled the use of the combination of aspirin and caffeine, with the 
intent of discouraging possible excess use of the medication to obtain caffeine. Nine 
months after the order to withdraw caffeine from the preparation went into effect, the 
MOPH asked NEBT to review the situation. For this purpose, various types of data 
were used—both surveillance and research. Data on the manufacturers’ use of 
acetylsalicylic acid have to be reported regularly to the ministry. (This requirement to 
report on the use of chemicals applies to all manufacturers and covers many drugs.) 
Data on the sales volume of the caffeine-containing aspirin were obtained from a 
market research firm. Behavioral data were obtained in village-based studies in which 
people discontinued use of or continued to use the product. All three sources of data 
indicated that consumption of aspirin decreased substantially after caffeine was 
removed from the preparation (Unpublished data, Food and Drug Administration, 
Ministry of Public Health, Thailand; unpublished data, Faculty of Pharmacology, 
Chulalongkorn University, Thailand; 12) (Figures 5-6.) 


CRUCIAL ISSUES IN USING HEALTH DATA FOR SETTING 
HEALTH OBJECTIVES 


Needs for various types of data 


Most surveillance data are limited to disease data because of conventional concern 
about disease control, especially the control of outbreaks. The term “surveillance” 
connotes that data should be regularly available through some specific data- 
collection and reporting system. Following such availability, actions are expected to 
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FIGURE 5. Amount of acetylsalicylic acid used in analgesic production, Thailand, 
1988-1991 
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be taken to control some health problem. Data required by decision makers at various 
levels are also considered “surveillance’’ data in the sense that they are made 
available regularly. These data fit in well with the concept of “health surveillance” as 
it relates to health development in addition to disease control. 


Community-based data on chronic and noncommunicable disease 

Such data definitely have high priority in developing countries in which such 
problems are becoming more important. The need for an effective prevention 
program to deal with high-priority health problems makes it imperative that 
community-based data be made available to guide policymakers on realistic and 
relevant allocation of resources. One cannot depend on service-facility-based infor- 
mation, which may show only a small fraction of these problems, depending on the 
educational level and accessibility to health services of the population. 


Incorporating parameters reflecting different groups or locations to help focus 
health objectives. Generalized strategies to deal with health problems are conven- 
tional approaches for dealing with identified problems, especially when planning is 
highly centralized. Future strategies for dealing with health problems need to take 
into account socioeconomic variations among different target groups and geographic 
areas. The lack of group- or location-specific data will result in less cost-efficient 
generalized efforts. 


Need for data to document inequities in access to the health-care system. Con- 
ventional concern about equity in health has focused on differences among different 
geographic regions. There is a need, however, to identify inequities among people of 
various socioeconomic backgrounds to find underserved households or 
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FIGURE 6. Volume of sales of four brands of analgesics containing caffeine and 
acetylsalicylic acid before and after caffeine was removed — Thailand, 1989-1991 
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individuals rather than just regions. Attempts have been to introduce either single 
parameters or composite parameters to identify such population groups. If such 
parameters could be incorporated into existing data-collection systems, the problem 
of inequity in health care could be addressed much more effectively. 


Linking data on diseases with other associated factors such as physical en- 
vironment and behavior. |!| health is the result of multiple factors. Two well-defined 
ones are physical environment and behavior. Data reflecting improvements in 
sanitation may not always be accompanied by data showing a decrease in diarrheal 
disease. Monitoring risk behavior may be more useful and effective than looking only 
at data on disease, e.g., as in the case of acquired immunodeficiency syndrome. 


Data on availability and use of certain health technologies. The needs for data 
about health technology are not unexpected, considering the increasing trend of 
proportionally higher costs of various types of technology, including drugs. These 
data are available in developed countries but may not be readily available in most 
developing countries. Useful information about technology may help to foster its 
rational use by health professionals. One of the most important types of data for 
developing countries is information about drugs—including data covering approval 
to utilization stages. Also relevant are data about the manufacturing, distribution/sale, 
procurement, and use of these drugs in various settings. 


Health-services use and provider behavior. These two areas also need to be 
monitored, especially in countries with third-party-payment systems. They are 
important whether the payment method is based on a fee-for-service or a prospective 
payment system. In countries with no ensured access to health care, data on 
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health-services use help to focus policymakers’ attention on the need to expand 
services and reduce financial barriers for the poor. 


Financial or economic data. With increasing concern over the escalation of cost 
and the need to use available resources efficiently, decision makers at all levels 
become more concerned about data on the cost of health care. 

Information on human resources needs to address the problem of disparity in 
quantity and distribution of health care in rural and urban areas or public and private 
sectors. This will help to ensure more equitable distribution of the existing pool of 
human resources so accessibility to and quality of care can be assured for all 
segments of a population. 


Defining appropriate indicators to reflect effectiveness of health promotion ef- 
forts. This is an area in which existing knowledge does not cover guidelines on the 
expected outcome of health-promotion efforts. The present practice is to use the 
numbers of ill persons or deaths averted—which do not necessarily result from 
health-promotion efforts. This applies especially to health education, a conventional 
approach to health promotion. It is not easy to measure the outcome of health 
education, and there may be a long lag before impact can be observed through 
changes in health-related behavior. Furthermore, measuring changes in health 
behavior is already a difficult and subjective process. 


Use of data from surveillance 


We cannot always expect that surveillance data will be adequate to lead to 
concrete decisions. Available data sometimes raise more questions than answers. In 
Thailand, the second most commonly reported notifiable condition is “fever of 
unknown origin.” This designation is not very useful in guiding decisions on 
allocation or development of resources. Additional studies are needed in order to 
obtain clearer case definitions and to identify problems with establishing diagnoses 
that are related to lack of laboratory support or technical knowledge. 

In some instances, even with adequate case definitions, surveillance data are 
incomplete—e.g., in Thailand, data on occupational and environmental health. 
Sometimes, additional data associated with the health problem being monitored are 
needed. For example, the availability of data on certain parameters related to the 
individual payment status of persons who use health services may encourage 
broader-based use of the data base. If collected along with morbidity data, occupa- 
tional data may also be useful in identifying underserved populations. In Thailand, the 
morbidity data base is simply a total count of number of patients in each disease 
category with no indication of age group or gender. With increasing concern and use 
of data for policy and planning purposes, it becomes obvious that such a data set is 
no longer adequate. 

Limited resources and infrastructure dictate that available data are not of the 
highest quality. But we cannot wait until more reliable data are available to make 
decisions about public health practice. Available data must be used cautiously and 
the situation must be closely monitored. For example, in many countries there is 
underreporting of vital statistics. Until the data base can be improved, the registration 
data must be adjusted and used. For example, underregistration of infant mortality is 
related to sociocultural values and lack of accessibility to the registration authority. In 
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Thailand, however, the corrected figure and the registration data show more or less 
the same trend—a constantly decreasing rate. 

Another approach to the problem of data quality is to build an effective feedback 
system so that data collectors are reminded of the deficiency and encouraged to 
improve the quality of data. Making the data useful to both collectors and users 
contributes to the incentive to improve the quality of the data. 

A common pitfall of data-base managers is that they assume that the importance 
of their information is clear to all. Decision makers are not technical people, and 
information must be presented to them in a form they can understand. They will lose 
interest in the data base if their questions are not answered clearly and quickly. 
Graphics and tables can be useful for presenting data to nontechnical decision 
makers. The key is to be concise, informative, and persuasive. 

Another key component in a surveillance system is its technical staff. These people 
must be dynamic and have good understanding of the technical details of various 
types of health problems, especially those of emerging importance —so that they can 
foresee the changing needs of decision makers. To operate effectively, they must 
possess a balanced mixture of expertise in epidemiology, public health, administra- 
tion, and communications. 


Strategies to Improve the Surveillance System 


The NEBT is one of the main users of the existing health-information system. It is 
concerned about improving the system and continues to sponsor activities to build up 
various data bases that are needed by public health decision makers. Examples of 
some of these activities are described below. 


Reorganizing the flow of mortality data to reflect meaningful data sets 


At present, mortality data are derived from vital registration, which is overseen by 
lay people who determine cause of death. Only one-third of the reported deaths are 
described by medically qualified personnel, and these data are intermixed with 
reports from the lay registrars. Efforts are under way to differentiate these two types 
of reports. Attempts are also being made to improve the quality of reports from the 
lay registrars. 


Adjusting health-interview surveys to include more essential data such as risk 
factors and data on delivery of services 


A health and welfare survey is conducted every 5 years by the National Statistical 
Office (NSO). The NEBT has proposed working closely with the NSO in order to 
strengthen NSO’s technical expertise in designing the latest survey. It has been 
designed to capture morbidity data as perceived by the population, the related 
service-utilization pattern, and some crucial data on health-related behavior such as 
smoking and alcohol consumption. It also includes questions on certain chronic 
diseases that were not included in previous health-interview surveys. 


Introducing health-examination surveys to assess chronic and non-communicable 
disease 


This activity is intended to provide information that is not currently captured 
through the hospital-based data which will be made available through the computer- 
based recording system. If effective prevention programs are to be introduced, we 
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must understand the situation at the community level; this is not currently possible in 
Thailand, where only 40% of all illnesses are evaluated by health-care professionals. 


Developing a system to identify underserved populations 

In identifying underserved population, a parameter such as category of occupa- 
tion, as used in the United Kingdom, may not be useful in Thailand, where 60% of the 
population is self employed in farming. Aggregate economic productivity defined by 
certain geographic boundaries also overestimates coverage because not all the 
people in such a setting are underserved. Personal or familial parameters may be 
more appropriate but must be reasonably easy to obtain. Also, relevant parameters 
may vary from one area to another, and the data-collection system must take this into 
account. 


Communicating with decision-makers 


The need for information support exists between individual decision makers as 
well as at different times for a given decision maker. This problem can be approached 
as follows: 

by closely monitoring immediate concerns of decision makers. 

by responding to urgent needs in a timely manner. 

by creating a forum for regular interaction among decision makers and health 
experts to foster information-based decision making and to clarify information- 
related needs. 


by improving presentation techniques involving modern technology in informat- 
ics and use of media. 


Development of capable human resources 


Even though programs have been introduced to train more epidemiologists, the 
growing need of the expanding health system is not being met. The interest level of 
the Thai health infrastructure in relevant information support has risen sharply; this 
calls for an increase in trained staff. However, it is not yet possible to have as many 
as one epidemiologist per province. 

In the meantime, we must provide adequate training for available staff so that they 
are capable of providing information support to decision makers. Also, decision 
makers need to be made aware of how relevant information can be applied to the 
decision-making process. 

We need to establish in Thailand’s universities training programs for improving 
data collection, processing, and application. This effort should be a collaboration 
between university faculty and staff in clinical epidemiology units. We must also train 
technical people to be skilled in the combined areas of epidemiology, management, 
and communication. 

Finally, we must orient and train more effectively the persons who provide staff 
services at the grass-roots level of public health practice and data collection. The 
relevance of such training could be reinforced by providing regular feedback on the 
reported data to these staff members to show them how the data have been used and 
to indicate the value of their efforts. 
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CONCLUSION 


Using surveillance data for public health decision making is crucial to the problem- 
solving process. The surveillance concept of conventional outbreak control needs to 
be expanded if the present concern is on “health” rather than just on disease. Risk 
factors, lifestyle choices, use of services and accessibility of health care are all issues 
that surveillance information can help us address. A key component in this process is 
a capable technical staff who have broad-based knowledge and skills. In addition to 
iechnicai expertise, these people must understand the importance of communica- 
tions techniques in order to convey health information effectively. After all, the 
ultimate objective of any health-information system is that it be used to benefit the 
general public. 
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Surveillance Data for Policy: 
A National and State Approach 


Donna F. Stroup 


The successful practice of public health is based on sound decisions. A variety of 
data sources contributes to the scientific basis for decisions. These include epidemi- 
ologic studies, health surveys, administrative systems, and public health surveillance 
systems. Although created for a specific purpose, all these data sources may have a 
role in the decision process. My purpose here, however, is to investigate the 
important contribution of public health surveillance systems to policy decisions for 
setting objectives. | will first emphasize the aspects of public health surveillance that 
are relevant to this use. Then, | will illustrate with two examples that show how 
surveillance data have been used in the United States to set priorities for the national, 
state, and local levels. The importance of these examples lies in their use at the local 
level, where public health decisions are made. Finally, | will discuss some of the 
limitations of this approach. 

Public health surveillance is the ongoing, systematic collection, analysis, and 
interpretation of outcome-specific data essential to the planning, implementation, 
and evaluation of public health practice, closely integrated with the timely dissemi- 
nation of these data to those responsible for prevention and control (7 ). The scientific 
basis for surveillance includes systematic observation and measurement, analysis, 
interpretation, recommendations, effective transmission, integration into policy, and 
evaluation (2). The critical attribute of surveillance for decision making is usefulness. 
The data provided by the system must be useful to the technical experts in providing 
information for policy decisions. For example, surveillance data that show that 
Medicaid-eligible women fail to seek prenatal care because of inadequate transpor- 
tation have been useful in decisions regarding priority for funding (3). 


CONSENSUS HEALTH-STATUS INDICATORS FOR THE 
NATION 


The first example—the development of health-status indicators—shows how 
surveillance data were used in setting national priorities. A similar experience in 
Indonesia was reported by Dr. Kandun earlier in this symposium. A critical element of 
this example is that the national priority process was strongly influenced by the 
availability of data at the local level. National surveys may be useful for local 
monitoring, yet insufficient for tracking at all levels. 

The Institute of Medicine’s report on The Future of Public Health in the United 
States recognized the importance of assessment and surveillance activities at all 
levels of government (4). These assessment functions are enhanced when data 
collected at the state or local level can be compared with benchmarks, such as similar 
populations or national standards. 

Healthy People 2000: National Health Promotion and Disease Prevention Objec- 
tives for the Nation contains goals and objectives for improving the health of 
Americans by the end of the century (5). Each of the objectives is measurable. More 
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importantly, however, the achievement of these objectives is dependent in part upon 
the availability of surveillance systems to monitor progress, to evaluate, and to make 
changes. In addition, Healthy People 2000 contains a group of Surveillance and Data 
Systems Objectives (priority area 22) to ensure the development and enhancement of 
this infrastructure at the national, state, and local levels. 

Objective 22.1 specifically responds to the need for health-status data that can be 
used by all levels of government. The Objective is to 


develop a set of health status indicators appropriate for federal, state, and local 
health agencies and establish use of the set in at least 40 states. 


The United States has recently achieved the first part of this objective through a 
consensus process that identified 18 health-status indicators. The Centers for Disease 
Control (CDC), as the lead federal agency for priority area 22, is responsible for 
implementing a program to achieve Objective 22.1. CDC created an internal work 
group to develop a process that would lead to a consensus set of indicators. At its 
initial meeting, the Committee adopted selection criteria and identified a list of over 
50 potential indicators. The draft list was presented to a group of 200 public health 
professionals representing state and local health departments, professional organi- 
zations, and the academic community, and the Committee revised the list on the basis 
of input received at the workshop. The revised list was further reviewed within CDC 
and by the National Committee on Vital and Health Statistics. The list was circulated 
for final comment and was released by CDC in July 1991 (6). 

It may be useful here to distinguish between the concepts of indicator and 
objective. The Committee that developed the health-status indicators did not propose 
target levels, such as one finds for the Year 2000 Objectives. Rather, the Committee 
recognized the importance of determining a consistent set of indicators, to be 
measured at all levels (national, state, and local), with targets being chosen by 
individual communities according to their priorities. 


Characteristics and Selection Criteria 


The role of surveillance data was crucial in this process. Early in its deliberations, 
the Committee adopted a group of desired characteristics and selection criteria for the 
indicators. The Committee agreed that the set of health-status indicators should: 

be a small number of measures (10 to 20), 
allow a broad measure of community health (be comprehensive), 


include general measures of community health (i.e., global measures to assess 
overall morbidity, mortality, and quality of life), 

include specific measures of community health (i.e., those specific problems 
whose public health importance warrant inclusion), and 

contain a subset of measures that is consistent at the federal, state, and local 
levels (this subset was to be driven by the data that are available or easily 
obtainable locally; the minimal set may include specification of a minimum 
population size for which measurement is useful). 

Thus, the choice between competing measures was heavily influenced by the 
availability of existing public health surveillance data and demonstrated usefulness of 
such data. In order to be included in the set, the Committee agreed that an indicator 
must 
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be readily and uniformly understandable and acceptable (i.e., the meaning of an 
indicator should be easily explained and irrefutable), 


@ be measurable using available or obtainable data, 


imply specific interventions compelling action (the indicators should be so 
closely linked to public health status that changes from past patterns signal the 
need for response), and 


@ be outcome oriented. 


In addition, several issues were to be given priority in the selection of indicators. 
These included mortality, years of potential life lost, severity, preventability of the 
condition, links to intervention activities, and quality of life (disability). Incidence, 
communicability, cost, hospitalization, relationship to the Year 2000 Objectives, and 
perception of importance were also to be considered. Here again, the usefulness of 
surveillance data was crucial in this decision. The goal of this effort was to develop a 
small number of indicators. Thus, the measures should be limited to the specific 
conditions that rank high on these issues. 


Indicators 


The final set of health-status indicators includes 18 measures of health-status 
outcome and/or factors that put individuals at increased risk of disease, injury, or 


premature mortality. They are (presented without order indicating priority) as 
follows: 


@ Race/ethnicity-specific infant mortality as measured by the rate (per 1,000 live 
births) of deaths among infants <1 year of age. 
Data Source: CDC’s National Vital Statistics System 
The infant mortality rate is a universally acceptable and understandable mea- 
sure of the overall health status of a community. Disparities in this measure 
among racial/ethnic groups are indicative of an unmet public health need. Each 
community should measure infant mortality for its total population and for all of 
its major racial/ethnic groups. 
Motor-vehicle-crash deaths per 100,000 population. 
Data Source: CDC’s National Vital Statistics System 
Motor-vehicle crashes are among the leading causes of unintentional injury 
resulting in death, affecting all age groups, for which there are effective 
preventive measures (e.g., protective restraints, environmental/engineering 
changes, education, and traffic law enforcement). 

@ Work-related injury deaths per 100,000 population. 
Data Source: CDC’s National Vital Statistics System 
Occupational injuries are the cause of a large portion of deaths from uninten- 
tional injuries. The demographics of the workplace encompass all segments of 
the population, including minorities and females. 
Suicides per 100,000 population. 
Data Source: CDC’s National Vital Statistics System 
Suicide is one of the leading causes of death for persons ages 16-65 years and 


one of the leading causes of years of potential life lost. It is preventable and is 
also an indirect measure of the mental health of a population. 
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Lung cancer deaths per 100,000 population. 


@ Breast cancer deaths per 100,000 women. 


Cardiovascular disease (CVD) deaths per 100,000 population. 

Data Source: CDC’s National Vital Statistics System 

These measures of chronic disease mortality reflect the influence of life-style- 
related risks. Although these measures are not immediately responsive to 
changes in risk-factor patterns, they are more readily available than direct 
measures. 

Homicides per 100,000 population. 

Data Source: CDC’s National Vital Statistics System 

This is a measure of intentional violence in a community. It may reflect 
substance abuse and other social correlates of poor health behavior and risk 
exposures. 

Total deaths per 100,000 population. 

Data Source: CDC’s National Vital Statistics System 


This is an understandable, comprehensive measure that can be compared 
among all geographic levels. It implies other aggregate measures, such as years 
of potential life lost and life expectancy. 


Reported incidence (per 100,000 population) of acquired immunodeficiency 
syndrome (AIDS). 

Data Source: CDC’s HIV/AIDS Surveillance System 

This is a major public health problem with changing risk groups. 

Reported incidence (per 100,000 population) of measles. 

Data Source: CDC’s National Notifiable Disease Surveillance System 


Measles is a public health priority as a severe condition and a sentinel measure 
for vaccine-preventable diseases. Its presence in the community is an indicator 
of need for preventive services and of problems with access to health care. 


Reported incidence (per 100,000 population) of tuberculosis. 
Data Source: CDC’s National Notifiable Disease Surveillance System 


Tuberculosis incidence is changing rapidly as a result of changes in human 
immunodeficiency virus (HIV) infection rates, demographics, and immigration 
patterns. It is a high-priority condition for public health intervention. 


Reported incidence (per 100,000 population) of primary and secondary syphilis. 
Data Source: CDC’s National Notifiable Disease Surveillance System 
This is a sentinel measure for other sexually transmitted diseases. 


Prevalence of low birth weight as measured by the percentage of live-born 
infants that weigh <2,500 g at birth. 


Data source: CDC National Vital Statistics System 


This measure is directly associated with birth outcomes and is an indicator of 
access problems and/or need for prenatal care services. 
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@ Births to adolescent mothers (ages 10-17 years) as a percentage of total live 
births. 


Data Source: CDC’s National Vital Statistics System 

This measure is a marker for other social and behavioral risk factors and 
represents a group with barriers to health care. Although the rate of births per 
100,000 girls ages 10-17 years would be a more useful measure, the lack of 


population estimates for many communities led the Committee to recommend 
this surrogate. 


Prenatal care as measured by the percentage of mothers who give birth to live 
infants and who did not receive medical care during the first trimester of 
pregnancy. 

Data Source: CDC’s National Vital Statistics System 

Early entry into prenatal care permits early identification of risks and appropriate 
interventions. This measure is also an indicator of problems with access to care. 


Poverty among children as measured by the proportion of children <15 years of 
age living in families at or below the poverty level. 

Data Source: Census of Population, Detailed Population Characteristics, U.S. 
Department of Commerce, Bureau of the Census 

This is an indicator of global risk factors that also has implications for access to 
preventive services. 


Proportion of persons living in counties that exceeded U.S. Environmental 
Protection Agency standards for air quality during the previous year. 

Data Source: National Air Quality and Emissions Trends Reports (annual 
reports from the Environmental Protection Agency) 

Air quality is one of society’s most serious emerging environmental issues. It is 
also a surrogate for other environmental concerns. 


In the process of developing these indicators, the Committee identified a number 
of measures of public health significance that were not included in the final list. While 
these were widely available at the national level, and for the most part at the state 
level, sufficient data were not currently available at the local levels. However, the 
committee recognized that with our increasing success at preventing infectious 
conditions and prolonging life, attention must be given to problems that affect the 
elderly and to reducing risk factors for chronic conditions. These additional measures 
include indicators of selected chronic diseases, access to medical care, environmental 
exposures, and behavioral risks (5). The Committee recommends that, when possible, 
existing data-collection systems be modified to accommodate these measures. 

The second part of Objective 22.1 is being addressed through a CDC initiative 
intended to enhance the core public health function of surveillance and the use of 
data for policy development and assurance. While some of these objectives are 
currently being addressed within states and through other concurrent efforts, the goal 
of this initiative is to provide resources and leadership to the States in a cooperative 
effort. Its goal is to increase the surveillance capacity of state and local health 
departments such that by December 31, 2000, all states will be able to a) monitor the 
health-status indicators, b) analyze and interpret these data, and c) use the resultant 
information for pelicy development and program management. The product should 
be a model for implementation in other areas. 





December 1992 


THE STATE EXPERIENCE IN CHRONIC DISEASES 


The first example showed how national priorities can be influenced by state and 
local needs and wdilities. This second example shows existing efforts of a state at 
utilizing existing data sets and mechanisms for decisions concerning chronic disease. 

Chronic diseases are characterized by a complex interaction of disease variables, 
as well as by long latent periods, that require advanced methods for analysis. Perhaps 
because of this emphasis, developments in chronic disease surveillance have lagged 
behind those in surveillance for infectious disease and behind those in the treatment 
for prevention of chronic disease. However, recently one state has expanded its use 
of chronic disease surveillance data for setting priorities, thus providing a model for 
use by other areas. 

Cardiovascular disease mortality has declined nearly 40% over the past 20 years, 
but it remains the leading cause of death, disability, and health-care expenditure in 
the United States. State health departments can play critical roles in the prevention 
and control of CVD and have access to a wide variety of relevant data sets: mortality, 
hospital discharges, risk-factor surveys, and provider-group surveys. State-level 
planning for CVD prevention and control involves a series of activities to provide the 
framework for a successful CVD program. Many states have undertaken similar 
efforts, with and without national assistance. The major components of the priority- 
setting process are illustrated by the example below. 

In Missouri, data-driven planning and intervention strategies were based heavily 
on its surveillance system (7). First, existing surveillance data for mortality and 
services were reviewed. This review included examining data from the Missouri 
Center for Health Statistics to determine the magnitude and distribution of CVD in 
Missouri. Hospital-discharge data collected in conjunction with the Missouri Hospital 
Association were used to estimate the impact of CVD on the health-care system. On 
the basis of this review, a task force was formed, involving physicians, nurses, health 
educators, voluntary health staff, local health department staff, and specialists in 
chronic disease risk-factor control. 

The task force then reviewed data from the Behavioral Risk Factor Surveillance 
System to assess risk factors for CVD and used the Year 2000 Objectives to develop 
the Missouri Cardiovascular Health Plan. Priority areas in the plan were determined 
by analysis of the existing CVD surveillance data discussed earlier. 

A Cardiovascular Disease Resource Directory and serial training courses were 
developed to highlight knowledge and control strategies related to CVD. These 
developments were a direct result of use of existing public health surveillance data. 
State health officials credit the use of existing surveillance data with motivation of 
local coalition development. Community mobilization was stimulated by analysis and 
dissemination of surveillance data. The ability to provide local data has helped foster 
early local identification with community-based projects, a key element for success. 


DISCUSSION 


Both these examples show that there exists a wide variety of relevant data sets of 
mortality, morbidity, and risk factors. Although they may not all meet the technical 
definition of surveillance, these data can be used for planning and evaluation. This 
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has not been done routinely in the United States. Reasons for this may include 
inadequate resources to develop and maintain surveillance data, limited expertise in 
surveillance, and a decision-making process based on history or politics. 

Currently, many programs do not fully use surveillance data for priority setting. To 
address this problem, surveillance must be conducted for high-priority conditions, 
using available data and modifying systems as needs change. The United States 
experience of establishing a set of health-status indicators shows that policy was 
heavily dependent on the existence of good public health surveillance data. The state 
experience described here is an excellent example of an active public health approach 
to surveillance of chronic conditions. 

Another example of the use of existing data for chronic conditions can be found in 
a National Cancer Institute study of seven state health departments’ use of cancer- 
related data to set priorities (8). This study concludes that mortality and incidence 
data available from existing sources may be the most useful sources for ranking 
needs and allocating resources. 

Ideally, policymakers must base decisions on the best available data; in most 
cases, however, they cannot afford delays in implementing public policy while 
awaiting the results of long-term studies or clinical trials. At the same time, one must 
make decisions with the recognition that new research will inevitably alter policies, 
and the decision-making process must be flexible enough to adapt to new informa- 
tion. Public health surveillance systems are an essential part of effective programs for 
the prevention and control of chronic diseases, programs in which policies are 
established and modified by the best available scientific data. 
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Communicating Information for Action 


Richard A. Goodman 
Patrick L. Remington 
Robert J. Howard 


INTRODUCTION 


Standard definitions for public health surveillance specify the requirement for 
timely dissemination of findings. In the United States, however, even though new 
technologies and epidemiologic methodologies have improved the collection and 
analysis of surveillance data, our approaches to communicating public health 
surveillance information have lagged. To improve communication of surveillance 
results, we first must understand how the purpose of a given surveillance system 
defines the specific communications objectives for output from the system; then we 
must use a fundamental technique in contemporary communications — namely, that 
the information for a surveillance message must be distilled and focused into one 
concise statement. This report discusses the role and need for communicating 
surveillance information and provides a basic framework for communicating surveil- 
lance information. 


BASIC CONCEPTS FOR COMMUNICATING SURVEILLANCE 
INFORMATION 


To give a context to the needs for communicating surveillance information, we 
need to examine a basic definition of surveillance—in this case, one developed by 
CDC in 1986: 

“Surveillance is the ongoing systematic collection, analysis, and interpretation of 
health data...closely integrated with the timely dissemination of these data to those 
who need to know.” 

This definition and other standard definitions specify the requirement for the 
timely dissemination of findings to those who have contributed and others who need 
to know (1-3). The problem, however, is this: even though new technologies and 
epidemiologic methodologies have dramatically improved the collection and analysis 
of surveillance data, most public health programs have lagged in developing effective 
approaches to the dissemination of surveillance findings. 

Given this concern, how can we begin to improve the communication of public 
health surveillance information? One important step is to make certain we understand 
what is meant by “communication.” There is a direct relation between surveillance 
and communications: the notion of surveillance as a process that provides “informa- 
tion for action” is inherently consistent with one description of the process of 
communications, which holds that communications is “...a process, which is a series 
of actions or operations, always in motion, directed toward a particular goal”’ 
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(4). On the basis of this description, public health programs must do more than 
merely disseminate surveillance results to others; instead, surveillance data should 
be presented in a manner that facilitates their consequent use for public health action. 

One model developed for communications needs serves as a framework for efforts 
to communicate surveillance results. This model emphasizes the effect of communi- 
cations and includes the message, the receiver, the channel, and the impact. For 
applications in public health practice, this model can be modified to include these 
steps: 

@ Choose the message—what should be said? 

@ Define the audience—to whom? 

@ Select the channel—through what channel? 

@ Market the information—how should it be said? 

@ Evaluate the impact on public health —with what effect? 


ESTABLISH THE MESSAGE 


First, establish the primary message: for a given set of findings, this message — or 
communications objective —should both reflect and match the basic purpose of the 
surveillance system, which may be to detect and control outbreaks, determine 
etiology and natural history, evaluate control measures, detect changes in disease 


agents, detect changes in health practices, or facilitate planning of health policies. For 
each of these categories, the findings and interpretation of surveillance data may 
necessitate a different type of public health response. 

To illustrate, let us consider a system for detecting and controlling outbreaks. 
When the purpose of a surveillance system is to detect outbreaks or other problems 
that occur in excess of predicted levels, the primary communications objective should 
be to inform two groups: a) the population at risk of exposure or disease and b) those 
persons and organizations responsible for immediate control measures and other 
interventions. For example, when surveillance efforts detect influenza A activity in a 
specific locality, public health agencies can promptly disseminate this information to 
the public and to health-care providers. The latter may, in turn, intensify efforts to 
vaccinate or provide amantadine chemoprophylaxis to persons at high risk of 
complications from influenza. However, the release and timing of this kind of 
message should be carefully coordinated with appropriate agencies. In the context of 
an influenza outbreak, an information release recommending the use of amantadine 
or influenza vaccine may gain added impact if it has been coordinated with public 
health units, local pharmaceutical suppliers, medical organizations, and local provid- 
ers. 

As a second illustration, let us consider a surveillance system that monitors 
changes in health practices and behavior of the population rather than changes in 
patterns of disease. This information is particularly important for problems such as 
chronic disease, for which trends in risk behavior often precede by years or decades 
changes in the outcomes (5). In this context, the communications objective may be 
to increase awareness regarding the role of behavior in causing disease or injury —or 
to facilitate changes in the risk behavior. As an example, surveillance data regarding 
trends in cigarette smoking indicate that smoking rates have not declined among 
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persons with lower educational attainment. Accordingly, this information has guided 
implementation of public health programs that target such groups with community- 
wide intervention strategies (6). 


DEFINE THE AUDIENCE 


In general, information from public health surveillance has been disseminated in a 
standard—usually tabular—format, with only limited consideration being given to 
such issues as target audience or techniques appropriate for conveying information 
to specific groups. Key target groups for a particular message might include public 
health practitioners, health-care providers, staff in professional and voluntary orga- 
nizations, policymakers, the press, or the public. In addition, specific characteristics of 
the target audience should be identified that are likely to have an important influence 
on communications strategies. For example, information about trends in injecting- 
drug-use-related risks for human immunodeficiency virus (HIV) is often disseminated 
to the general public through the newspapers; however, this medium may be 
suboptimal for reaching the groups at highest risk, who are more likely to use radio 
and television than to read newspapers. 


SELECT THE CHANNEL 


Traditionally, surveillance information has been disseminated through published 
surveillance reports. However, the advent of new methods and technologies has 
made it possible to heighten efforts to communicate with both established and newly 
targeted audiences. Now there are at least four categories of options: 

@ Publications (paper and electronic) including government public health bulletins 

and reports and peer-reviewed journals 

Electronic channels: including FAX, audioconferencing, and telecommunica- 
tions systems such as NETSS (the National Electronic Telecommunications 
Surveillance System) 

Broadcast and print media: especially news releases 

Public forums: including briefings, hearings, and conferences 


MARKET THE INFORMATION 


When we begin preparing to communicate —or market— surveillance information, 
we need to keep in mind that, for at least two reasons, we are competing for the 
attention of the target audience: first, this is the information era, and all of us are 
bombarded with massive volumes of essential information. Second, time is at a 
premium. These considerations require us to tailor surveillance information carefully 
to each targeted audience and to use the most effective techniques for marketing that 
information. 

With this background, we would like to note four concepts regarding the marketing 
of surveillance information: a) the use of graphic displays; b) focusing the surveil- 
lance message into a basic statement; c) setting off, or packaging, the information; 
and d) special considerations for timely release of surveillance information. 
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First, as a general principle, graphics and other visual types of visual displays are 
likely to be more effective than conventional tabular presentation in conveying 
information. Such formats include maps, bar graphs, histograms, diagrams, and 
other ways of visually depicting data that may not be readily comprehended in a 
tabular presentation. For example, before April 1990, each week the Centers for 
Disease Control published a standard table of notifiable disease data in the Morbidity 
and Mortality Weekly Report (MMWAR) (Table 1). In April 1990, a graphic format was 
introduced for displaying these surveillance data (Figure 1); this bar graph was 
designed to facilitate interpretation of routine notifiable disease data and to enable 
timely public health responses to changes in disease patterns. 

Second, the principal components of the message can be focused by selecting the 
most important point, then stating that point as a simple declarative sentence. This 
message is termed the “single overriding communication objective (SOCO)”’ and may 
consider three questions: What is new? Who is affected? What works best? For 
example, data from chronic disease surveillance indicate that, compared with 
younger women, older women are less likely to have had a Pap test, are more likely 
to have cervical cancer diagnosed at a late stage, and have higher mortality rates from 
cervical cancer. Traditionally, this information might be disseminated to health-care 
and public health providers through vital statistics reports and other published 
accounts about cervical cancer. But, if the findings are to be used as a basis for action, 
they first should be synthesized. Thus, in addition to presenting these findings in 
detail, they also may be expressed through a single message, the SOCO: “Older 
women need to get regular Pap tests.” 

Third, techniques must be used that present (or “package’’) surveillance informa- 
tion in a manner that captures an audience’s interest and focuses attention on a 
specific issue. Examples of these techniques are the use of introductory terms such 


Table |. Summary — cases of specified notifiable diseases, United States 





25th Week Ending Cumulative, 25th Week Ending 


Disease June 24, | June 25, Median June 24, | June 25, Median 
1989 1988 1984-1988 1989 1988 1984-1988 
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FIGURE 1. Notifiable disease reports, comparison of 4-week totals ending October 
12, 1991, with historical data — United States 
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*Ratio of current 4-week total to mean of 15 4-week totals (from previous, comparabie, and 
subsequent 4-week periods for the past 5 years). The point where the hatched area begins is 
based on the mean and two standard deviations of these 4-week totals. 


wo“ 


as: “A new study showed that..., 
recently released showed...” 

Finally, the method and forum of release of surveillance information may be 
critical, particularly when a timely release is required or when target audiences 
include the media, the public, or policymakers. Under such circumstances, news 
conferences or other news releases could be considered. Foremost, the speaker 
should involve reporters in the public health surveillance process by “walking them 
through it” and should recognize opportunities to articulate the SOCO on camera or 
in print. 

Public health officials need to become familiar with the nuances of effective 
communication to enhance their impact and to ensure that the efforts expended in 
collecting and analyzing surveillance data have sustained worth. 


Recent findings indicated...,"" and “Information 
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Conveying Public Health 
Surveillance Data Effectively 


Gary Schwitzer 


The program listing for this symposium shows that | am affiliated with an 
organization called the Foundation for Informed Medical Decision Making. However, 
most of my comments will be derived from my past experience as a television 
journalist covering health and science news. Until | left the Cable News Network 
about 16 months ago, that was my job. | want to draw your attention to the changing 
outlook of the news media on medical and science news over the past decade. 

During the almost 8 years | spent as medical news correspondent and producer for 
Cable News Network, the coverage of medical news changed dramatically. It was a 
time of great excitement—a time of tremendous activity in medical research. But | 
also look back on it as a time of great disappointment, because of the direction taken 
by many major news media in covering anything and everything, while failing to 
provide context and analysis for an information-hungry — but confused — audience. 

Let us look at CDC’s Morbidity and Mortality Weekly Report, or MMWR, as an 
example of a focal point of the changing attitudes and changing direction in news 
coverage. | remember clearly how, in the early to mid-1980s, the MMWR was a 
regular source of news stories in many news media. By the late 1980s, something 
seemed to change. The MMWA was still being delivered weekly, but it appeared to 
draw much less attention, at least in comparison with other material now crossing the 
desks of the nation’s news media. | am sure there was nothing about the publication 
itself that put it in any less attractive light. But it got lost in the welter of other scientific 
publications such as Cell or Nature or The Lancet or the Annals of Internal 
Medicine—in addition to the attention already given weekly to the New &ngland 
Journal of Medicine and the Journal of the American Medical Association. \t was as 
if the coverage of medical news was now so competitive that the competitors —the 
journalists — now had to dig deeper into the journals to find something their compet- 
itors had not found. 

In the late 1980s, JAMA attracted even more attention from television journalists 
because it contracted with a video production firm to assemble what is called a ‘video 
news release’’ each week covering one of the articles in that week's journal. This 
video news release is assembled to look like a television news story, and is, in fact, 
ready to be broadcast as is by television stations willing to use such prepackaged 
information. Clearly, times had changed. And the simple little black-and-white 
MMWA had been thrown into competition—whether it wanted to be or not—for the 
attention of journalists who were receiving mountains of printed news releases and 
piles of video news releases. 

At the same time, something had changed on the newsmakers’ end of medical 
news. A key situation in influencing this change was the unprecedented media 
response associated with the implantation of an artificial heart in Utah in 1983. Some 
of the members of the medical team involved in this landmark surgery relocated in 
Louisville, Kentucky, in 1984 and began a series of artificial-heart implantations. One 
public relations person described the media response as an “onslaught,” conveying 
the image of an invasion by journalists. However, it should be noted that the hospital 
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that conducted the implantations apparently participated willingly in the media 
“blitz” by providing work space for journalists, by serving refreshments, and the like. 

This first wave of news coverage on artificial-heart implantations was followed in 
late 1984 by an unexpected (by the media) xenograft operation at a university medical 
center in California. A baboon’s heart was implanted into a human infant with 
hypoplastic left heart syndrome. Following this surgery, representatives were frus- 
trated by the medical center's inability to deal with their media “onslaught.” It was as 
if a gold standard had been set in Louisville by one set of medical public relations 
professionals, and all other medical staff were now expected to live up to it. 

A year later, the National Cancer Institute (NCI) reported on a new wave of clinical 
research with the substance called interleukin-2—and the way in which the informa- 
tion was released started a controversy that haunted NCI’s credibility for years. In the 
same time period, in such areas of public health concern as acquired immunodefi- 
ciency syndrome (AIDS) and Alzheimer’s disease, the fervor of researchers and 
clinicians in describing their own work flavored the news. In many cases, it led to false 
hope, later retractions, and serious embarrassment. For anyone keeping score on 
how medical news is disseminated, the 1980s were a disaster. 

All these forces seemed to feed the ‘quick fix, magic bullet’ image of medicine, 
which so many lay people conjure up and which fosters unrealistic expectations in the 
public mind. This, in turn, creates an even greater problem for people such as those 
attending this symposium, who are trying to set a public health agenda. 

Now for the 1990s and this symposium panel, which is addressing the topic: 
“Communicating Public Health Surveillance Data Effectively.” The task this group 
faces is in some ways similar to that of a political candidate who is losing the race and 
needs to do something dramatic to reclaim the voters’ attention and to regain control 
over what people are hearing. At the moment, the race is being lost. Many news 
media are wooed and won with stories that are sensational, sexy, or scary. They do 
not concern themselves with ongoing coverage of health-policy issues, which are 
judged to be too dull for their audiences. That is one reason | left the news business. 

There still are some wonderful efforts being made by some media. Recently, the 
Public Broadcasting System and ABC television each devoted 2 hours of evening 
programming to wide-ranging discussions of health-care policy in the United States. 
People who watched either program can probably attest that it was an entertaining, 
educational experience. Such efforts should be applauded. They are too rare. They do 
indeed require tremendous effort by many people, and media managers need to hear 
that such efforts are worthwhile. Similarly, they need to hear that trash sensational- 
ism is not appreciated by the viewing or listening public. So many times program- 
ming is defended by such broad statements as the “public’s need to know” and the 
“public’s hunger for a certain type of programming.” Sometimes there are no data, 
no audience research to back up such statements. 

Interest groups made up of people like you— public health professionals — need to 
make their feelings known to the media decision makers. You need to let television 
officials know that programs such as NOVA are not boring, that science is interesting, 
that public health needs can be addressed by the media, and that the public will be 
better served when they are addressed. You also need to help the media find ways to 
make science interesting again. Yes, plain old public health surveillance data. It can be 
done. And | think it can be done without having to resort to making the information 
sensational, sexy, or scary. | think all that is required is making it personal. About 6 
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months ago, | heard a talk by Dr. Mark Rosenberg, the director of the Division of Injury 
Control at CDC. It could have been just another dull statistical review, but it was not. 
He was speaking to a group of reporters, and he had them mesmerized. He told the 
story of one victim—or really a family of victims—of guns and alcohol. He traced the 
life of one woman, almost as a photo essay. It worked because it was far more than 
just a recitation of statistics. It was human. And it hurt to hear the story. Everyone in 
the audience could relate to the story. That is the task facing those who want to make 
science —in this specific case, public health surveillance data— interesting. In his talk, 
Dr. Rosenberg quoted Dr. William Foege, former director of CDC, who set a goal that 
is now engraved in a plaque in the lobby of CDC’s Atlanta headquarters. It reads: “‘If 
the Centers for Disease Control is to maintain the reputation it now enjoys, it will be 
because in everything we do, behind everything we do, behind everything we say, as 
the basis for every program decision—we are willing to see faces.” Rosenberg saw 
faces in his report about domestic violence, and he helped others see that those faces 
belonged to folks like them. That is something many of you might be able to do in 
your areas of interest. 
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Communicating with Decision Makers: 
Experiences from Zimbabwe 


Shiva Murugasampillay 


In Zimbabwe, the environment for the public health practitioner—without a 
Centers for Disease Control or a Council of State and Territorial Epidemiologists as a 
reference—is a very fragile one. Our perspective on communicating public health 
surveillance information is very different from that of public health officials in the 
United States. In my remarks today, | want to address three areas of our experiences 
in Zimbabwe: the health system; the public health surveillance system; and experi- 
ences, constraints, and successes in efforts to communicate information. 

The health system in Zimbabwe is a product of the 1980s. It comprises a curious 
mixture of primary health care, health development, and public health programs. Our 
health industry is process-oriented. Our national health priorities are set by interna- 
tional donors and projects rather than priorities indicated by available health 
information, which admittedly may be incomplete or incorrect. 

In Zimbabwe today, several issues must be considered in building and strength- 
ening our public health system. One of the major issues is cost recovery and the 
affordability of public health care. We must ask whether we can afford a comprehen- 
sive health-care system. If not, where must we cut back or not provide personal or 
public health services? In the present situation, we are aware that effective public 
health practice depends on the core of a sound public health surveillance system. One 
should not practice public health without a surveillance system, just as one should 
not treat a patient without taking a medical history and performing an examination. 

In Zimbabwe, initial surveillance efforts were built around notification of commu- 
nicable disease and gradually broadened to include health-service coverage and 
utilization. Currently surveillance also includes health resources and noncommuni- 
cable disease. In broadening the context in which we conduct surveillance, we have 
encountered numerous constraints and problems. We have been constrained by 
having a limited number of epidemiologists and statisticians. In Zimbabwe, and in 
Africa in general, epidemiology is a dying art and a dying practice. As many 
epidemiologic programs have shrunk over the past 10 years, epidemiologists have 
moved on to other programs. A second problem is the issue of the benefits of passive 
surveillance versus active surveillance. We do recognize that routine information may 
have little intrinsic value, but the “rubbish” it produces can sometimes be recycled to 
generate useful information. For example, such information can be used to identify 
major health problems and health trends over time. 

Another issue is the concept of centralized versus decentralized surveillance. 
Decentralization can also result in disintegration and loss of direction. Both a central 
core and a central direction are important in maintaining a useful and reliable system; 
however, a decentralized data-collection system can stimulate the use and critical 
collection of appropriate data. Although decentralization can be simulated through 
the development of provincial and district centers, there is currently a very real 
difficulty in recruiting and retaining state/provincial epidemiologists. 
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In maintaining a surveillance system, it is recognized that data needs and demands 
are changing, and data needs must be reviewed and adjusted constantly. Establishing 
a surveillance system may take several years, and an established system cannot 
always be changed easily as data needs change. 

In Zimbabwe, too much effort has been put on data collection relative to the effort 
focused on analysis and communication. With the introduction of health informatics, 
more time should be available for analysis and communication. Another area around 
which we have struggled is defining health indicators and making case definitions 
consistent—particularly in the very problematical area of clinical case definitions 
versus epidemiologic case definitions. 

In the context of application of surveillance data, we must determine who the 
decision makers are. The first-level decision makers are the nurses at the health 
center; second are the district medical officers and their teams; finally are the 
provincial medical directors and their teams. Of course, at the top of this list is the 
individual citizen. 

Most individuals do value the role of data in the decision-making process. 
However, the scope and orientation of the use of data depend on the overall data 
culture and the public health culture. At the national level, we disseminate data 
through weekly reports, quarterly reports, and special reports. The production and 
quality-control problems associated with these reports are numerous — including the 
issues of coverage and accuracy. 

However, these reports constitute an excellent forum for interchange, prevention, 
and the dissemination of information. Another important output associated with the 
surveillance system is the series of statistical reports that act as data sets, which 
combine data from various sources such as vital statistics, cancer registers, the 
hospital reporting system, and the monthly reporting system. Over time, these 
materials can provide the basis for detailed analyses such as health profiles and 
health trends. 

Similar reports are produced at the provincial level. Again, because of severely 
limited resources, it is difficult to publish and disseminate these reports widely; 
however, they are crucial in the use of our surveillance information. Within the 
Ministry of Health, the Epidemiology Department and the National Epidemiologist are 
critical to the public health policy-setting and decision-making process. Many epide- 
miology departments are being sidelined as health-planning departments begin to 
play a more critical role in health policy and health planning. 

Effective communication of health information must be the responsibility of public 
health practitioners at all levels of the health system. They must communicate not 
only within the health system but also with the public through appropriate use of 
media. 

In spite of problems such as | have described above, our surveillance data have 
been extremely useful in areas such as a) bringing the problem of chronic disease to 
the forefront of control efforts; b) allocating health resources; and c) reviewing the 
Expanded Programme on Immunization coverage and single-dose measles vaccina- 
tions. 

In conclusion, if a public health system is to be responsive to the health of its 
nation, the national surveillance system must be the core of the health system. Once 
the surveillance system is in place, information will be available for appropriate 
dissemination and application. If the health of a population is to be materially 
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improved and maintained, the population and health providers must be fully 


informed and must be prepared to invest in the process of collecting, analyzing, and 
communicating health information. 
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Epidemiologic Surveillance of the 
Tobacco Epidemic 


Alan D. Lopez 


INTRODUCTION 


The scientific evidence that cigarette smoking and other forms of tobacco use are 
a major cause of illness and mortality is now overwhelming. In populations in which 
cigarette smoking has been prevalent for some time, virtually all cases of lung cancer 
and a very substantial proportion of cases of coronary heart disease, cerebrovascular 
disease, peripheral vascular disease, chronic obstructive lung disease, and cancers of 
other sites are due to smoking (1). Smoking is thus a (if not the) major underlying 
cause of premature death from chronic disease in industrialized countries. This 
provides a strong argument that routine surveillance for tobacco use and its effects 
on health is an essential component of the public health system. 

During the past two decades, there have been some major advances in epidemi- 
ologic techniques and the availability of data that permit one to quantify more 
precisely the mortality attributable each year to tobacco use. Certainly, for public 
health surveillance* and health policy formulation, information on trends in mortality 
attributable to smoking is likely to be at least as useful as information on smoking 
prevalence and consumption or trends in mortality or morbidity from lung cancer, 
ischemic heart disease, and other smoking-associated conditions. 

These trends in disease are often difficult to interpret because of the influence of 
multiple risk factors that may or may not interact with tobacco use. Probably the most 
widely known calculations of smoking-attributable mortality are those for the United 
States prepared and disseminated by CDC’s Office of Smoking and Health, although 
estimates based on a scaling of the American experience have recently become 
available for all developed countries (2). 

There are, of course, some major similarities underlying the principles of public 
health surveillance for both communicable and noncommunicable health problems. 
The latter are almost always preceded by a period of cumulative exposure to one or 
more risk factors or other types of adverse health behavior. This is also true for such 
communicable diseases as human immunodeficiency virus (HIV) infection (which 
causes acquired immunodeficiency syndrome [AIDS]) and certain diarrheal diseases 
resulting from persistent exposure to unsanitary environmental conditions. At the risk 
of oversimplification, however, we can identify two principal differences between the 
etiology and natural history of noncommunicable and communicable health prob- 
lems that have major implications for public health surveillance. First, noncommuni- 
cable health problems must be viewed along with the array of personal adverse 
health behaviors that typically precede them. Indeed, they extend further back along 


*Throughout this paper, the concepts of “epidemiologic surveillance” and “public health 
surveillance” of the tobacco epidemic will be used interchangeably, although certainly 
epidemiologic surveillance is a component of a broader public health surveillance system that 
might well include such aspects as costs of smoking-induced illnesses, public attitudes and 
beliefs, health education, and legislation. 
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the causal chain, in the context of the sociocultural and occupational environment of 
the individual. Communicable diseases, on the other hand, are less frequently the 
result of detrimental health behavior by individuals. The second principal difference 
is the long time lag between first persistent exposure and subsequent mortality that 
usually distinguishes communicable from noncommunicable chronic diseases. 

The sections below contain a brief overview of some of the principal issues 
associated with surveillance for smoking and its health consequences, focusing on 
lung cancer, the best known of the smoking-related conditions. Indeed, the interre- 
lationship between smoking and lung cancer provides a useful illustration of the 
broader surveillance issues identified above. 


EPIDEMIOLOGIC SURVEILLANCE OF THE TOBACCO 
EPIDEMIC 


From these introductory remarks it is clear that, as a minimum, surveillance of the 
tobacco epidemic should include routine monitoring of both exposure to tobacco and 
subsequent health consequences. Nonetheless, the results of this surveillance might 
not be sufficient to influence health policy. When feasible, surveillance systems need 
to be complemented by periodic information from careful epidemiologic investiga- 
tion into the health effects of smoking in the local population. Other countries —or 
even specific populations within the United States — might fail to be convinced of the 
extremely high and still-rising relative risks of dying from lung cancer for smokers 
compared with nonsmokers, as indicated by data from the American Cancer Society 
and other studies. 

These components of an epidemiologic surveillance system are illustrated in 
Figure 1. Information needs to be routinely collected on input variables, particularly 
smoking prevalence and cigarette consumption by age, gender, and—if possible — 
socioeconomic status. The importance of these variables for targeting tobacco- 
control programs and evaluating their effectiveness is paramount. The process by 
which exposure ultimately leads to illness and death needs also to be monitored, 
preferably through prospective studies of smokers and nonsmokers. The continuous 
analysis of these studies will yield trends in relative risks for specific diseases, such as 
lung cancer, which provide compelling evidence of the extreme health hazard 
represented by smoking. Finally, it is imperative to monitor the evolution of the major 
chronic diseases that result from persistent smoking: vascular disease, various forms 
of cancer, and chronic lung disease. 

It is important to keep in mind, however, that monitoring diseases in populations 
is at best an indirect indicator of the prevalence of specific adverse health behaviors. 
Multiple risk factors underlie many of the major chronic diseases, and it is difficult to 
determine from routine data the contribution of a specific exposure (e.g., smoking) to 
a given disease. 


INDICATORS AND THE AVAILABILITY OF DATA 


If an adequate surveillance system of the smoking epidemic is to cover these 
various components, more specific indicators of exposure, relative risk, and disease 
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FIGURE 1. Simplified schema of issues in disease surveillance 
Risk factor(s) e.g., Smoking and cancer: 
(input) prevalence/consumption 
i trends by age, gender, 





socioeconomic profile 


Epidemiology Prospective/case-control 
(process) Studies: trends in relative risks 


y 


Health consequences Cause-specific 
(output) mortality/morbidity rates 
by age/gender/site 


outcome are required. Suggestions for variables to be included appear below, 
together with a brief discussion of the availability of data for monitoring the epidemic. 


Smoking Prevalence 


The extent of smoking exposure is generally measured through prevalence 
surveys and, in some cases, through a population census. The prevalence of smoking 
is perhaps the most relevant to policy formulation of all the surveillance tools for the 
tobacco epidemic. Prevalence is not generally difficult to assess and is a very 
sensitive and timely measure of the effectiveness of tobacco-control programs. In 
order to be useful for surveillance, however, data on smoking prevalence must be 
monitored at least according to age, gender, and some measure of socioeconomic 
status. 

The importance of disaggregated data on smoking behavior by age and gender is 
perhaps best demonstrated by an example from Spain shown in Figure 2. Overall, 
55% of men and 23% of women ages =16 years were current tobacco smokers in 1987 
(3). The marked gender differential in smoking prevalence seen in Spain is found in all 
countries except the few (e.g., United States and United Kingdom) in which the 
smoking epidemic has been entrenched for several decades. What is perhaps of 
greater importance is the marked age differential in smoking prevalence, particulariy 
among females, which is concealed if only aggregate data are collected. An overall 
prevalence for females of 23% in Spain is thus quite misleading since it aggregates 
the experience of older Spanish women, among whom smoking is rare, with that of 
younger women, about half of whom smoke. The overall prevalence of lung cancer 
among Spanish women is still relatively low, although if young women become 
regular smokers, as is likely, we can expect to see a massive epidemic of lung cancer 
among Spanish women within the next decade or so. 
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FIGURE 2. Distribution of smokers, by age and gender — Spain, 1987 
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Source: Adapted from reference 3. 


Lack of disaggregation of data, together with a poor appreciation of the long delay 
between exposure and effect, has frequently led to major confusion regarding the 
effects of smoking on health (4). This point is illustrated in Figure 3, which shows the 
relationship between adult per capita consumption of tobacco during the late 1950s 
and early 1960s and the death rate (age-standardized) from lung cancer 25 years later. 
Although a general association is evident from the graph, the exceptions are 
undoubtedly much more important. Thus, within the solid lines defining the vertical 
box labeled A, one finds countries such as Japan and the Netherlands with similar per 
capita consumption in 1960 but with a more than twofold difference in lung cancer 
mortality in 1985. This example is frequently offered by the tobacco industry to 
support their claims of a lack of association between smoking and lung cancer. 
Clearly, however, such aggregate data, even with some attempt to control for the 
delay between cause and effect, are totally inappropriate for surveillance because 
they do not take into account effective duration of smoking (which was considerably 
higher in the Netherlands in 1960 than in postwar Japan) and because they do not 
allow for international differences in smoking characteristics, such as the tar and 
nicotine content of cigarettes consumed, degree and frequency of inhalation, length 
of cigarette remaining when discarded, and use of nonmanufactured cigarettes. 
Similar arguments could be advanced to account for the considerable difference in 
cigarette consumption patterns between the United States and Denmark. Death rates 
from lung cancer were similar in both countries in 1985, but cigarette consumption 
was more than twice as high in the United States in 1960 as in Denmark (Figure 3, 
horizontal box B). In the United States, as in the United Kingdom, Canada, and 
Ireland, smoking among men reached epidemic proportions well before they did in 
Denmark. By 1985, lung cancer death rates in the United States were declining among 
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FIGURE 3. International correlation between overall consumption of manufactured 
cigarettes per adult* in 1960 and age-standardized death rate (both genders 
combined) from lung cancer (circa 1985) 
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younger age groups for both men and women, but this is not true in Denmark, which 
again demonstrates the need for disaggregated trend data by age and gender. 

Another essential axis of disaggregation is socioeconomic status as assessed by 
education, occupation, or some other proxy variable. In countries in which public 
knowledge about the health hazards of smoking is limited (e.g., in many developing 
countries), it is quite probable that smoking will be at least as common among those 
in higher socioeconomic classes as among the less wealthy. With the advent of 
health-promotion campaigns, however, the most responsive sector of the population 
is typically the most educated, with the result that smoking prevalence declines rather 
rapidly in this group but less rapidly in others (5). This is illustrated by the data for the 
United States shown in Figure 4. In the mid-1970s, only college graduates showed 
markedly different smoking behavior, with a prevalence about 10% lower than that for 
all other educational groups. Ten years later, this gap had widened to almost 20%; 
moreover, smoking prevalence in 1985 was significantly lower for those with some 
college education than for those who had completed no more than high school. 
Similar trends are apparent for other countries as well (Table 1). Clearly, the 
surveillance of trends in smoking prevalence among major socioeconomic groups is 
indispensable if health policies and health programs to reduce smoking are to be 
targeted correctly. 
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FIGURE 4. Weighted and age-standardized observed smoking-prevalence and regres- 


sion lines for persons =20 years of age, by educational category — United States, 
1974—1985* 
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*Slope reflects change in percentage points per year. From National Health Interview Surveys in 
1974, 1976, 1978, 1979, 1980, 1983, and 1985, National Center for Health Statistics. 
Source: Adapted from reference 5. 


Other Smoking Parameters 


Several other aspects ot tobacco use in addition to prevalence could be useful in 
public health surveillance efforts. Daily or some other periodic measure of consump- 
tion is obviously highly desirable because the risk of smoking-related illness is 
directly proportional to the amount smoked. More importantly, the duration of 
smoking has a much greater impact on risk, with the incidence of lung cancer, for 
instance, rising in proportion to the fourth or fifth power of the effective duration of 
smoking (6). Duration can be assessed through simple questions about the age at 
onset of regular smoking. Other parameters likely to affect the risk of having 
smoking-induced illness include the degree of inhalation and, in particular, the 
average tar and nicotine content of cigarettes. There have been substantial declines 
in tar and nicotine levels over the past two or three decades as a result of research on 
carcinogens. Lower tar and nicotine levels appear to reduce the risk of lung cancer, 
but they do not appear to affect the risk of vascular disease, which is the principal 
cause of smoking-related deaths. 

Overall, data on smoking prevalence are available separately for males and 
females for about 80 countries or areas. However, the utility of these data for public 
health surveillance is often limited by the lack of age- and gender-specific estimates 
and by severe biases arising from the way in which samples were drawn, question- 
naires were administered, or data were analyzed. For example, very few countries 
have a behavioral risk factor surveillance system comparable with the telephone- 
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TABLE 1. International trends in smoking prevalence among persons =20 years of 
age, by highest and lowest educational categories —four countries, 1973-1987 





United States Canada Australia Norway 
Year Highest Lowest Highest Lowest Highest Lowest Highest Lowest 


1973 29.4 

1974 28.3 36.5 29.4 45.8 
1975 : j 29.4 

1976 35.8 

1977 35.8 

1978 35.3 

1979 34.9 

1980 

1981 

1982 

1983 19.9 34.7 

1984 

1985 18.4 34.1 22.0 

1986 ; 31.6 24.3 32.0 22.0 43.5 
1987 16.3* 35.7* 22.0 








Change/year -0.91" -0.10' -1.10° -0.61° -0.57§ -0.50° -057° -0.18" 
*Provisional data only. 

"Obtained from weighted regression analysis of age-standardized data from 1974 to 1985. 

* Obtained from simple linear regression of yearly prevalence data. 

“Obtained from averaging the change between the midpoints of each time interval over the 
years. 

Source: Adapted from reference 5. 





interview approach used in the United States. Data on degree of inhalation are also 
scarce, and, despite their importance, questions on effective duration of smoking are 
not always included in surveys. Time series of average consumption levels since the 
early 1960s can be estimated for most countries by using trade and production data, 
but the utility of these series for epidemiologic surveillance is hampered by the fact 
that the estimates are not age or gender specific. 


Mortality and Morbidity 


An important distinction needs to be made at the outset among the various types 
of data needed for surveillance of disease outcomes resulting from tobacco use. The 
first category of data allows surveillance for diseases for which smoking is a 
substantial contributory factor. These include diseases such as lung cancer, laryngeal 
cancer, esophageal cancer, cancers of selected other sites (e.g., pancreas), ischemic 
heart disease, cerebrovascular disease, chronic bronchitis, and emphysema. How- 
ever, all of these diseases have multiple risk factors, and, hence, trends in mortality 
and morbidity from these conditions are only indirectly indicative of the health effects 
of smoking. 

Data on deaths causally or otherwise associated with smoking are available for 
about 80 countries or areas representing about 35% of the world’s population (7). 
These data are primarily from industrialized countries, as well as parts of Latin 
America and East Asia, and reflect the cost of establishing and maintaining vital- 
registration systems. These data need to be viewed cautiously before they are used 
for disease surveillance because of the variety of factors that can influence the 
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completeness, diagnostic accuracy, and comparability of cause-of-death statistics. 
Data on incidence of cancer are even more sporadic. According to the International 
Agency for Research on Cancer (8), annual incidence data from cancer registries are 
available for only about 15% of the world’s population— mostly representing devel- 
oped countries. Nevertheless, where cancer incidence registries have well- 
established procedures to ensure the completeness and quality of registration data, 
they are likely to be highly relevant for the surveillance of the major forms of cancer 
resulting from tobacco use. 

The second category of mortality (rarely morbidity) data that might be used for 
surveillance are those obtained in epidemiologic follow-up studies designed to 
compare the mortality of smokers with that of nonsmokers. Studies of this type (e.g., 
the American Cancer Society’s prospective studies of over 1 million adults with 
follow-up covering the two periods 1959-1965 and 1982—1988) yield the most relevant 
and, if the studies are properly conducted, precise data on the health impact of 
smoking (9). Repeated prospective studies with sequential periods of follow-up that 
are more or less representative of the same population (e.g., adults in the United 
States) are thus the optimal source of surveillance data on the health effects of 
smoking. Not surprisingly, however, this type of information is not widely available 
because of the cost and relative complexity of large-scale prospective studies. 

The question arises as to whether these two categories of surveillance data might 
in some way be merged to define a third category of data on trends in smoking- 
attributable mortality and morbidity. That is, can estimates of the comparative 
incidence or mortality of smokers compared with nonsmokers derived from epide- 
miologic follow-up studies be applied to routine incidence or death rates by age and 
gender to estimate trends in smoking-attributable illness for each major cause? Time 
series that explicitly provide such estimates (with the same periodicity as routinely 
collected data) are likely to be valuable for setting health policies and monitoring 
programs to control smoking. Estimates of smoking-attributable mortality have been 
prepared for the United States on this basis since the mid-1980s and, more recently, 
Peto et al. have estimated time series of cause-specific smoking-attributable mortality 
for each of the industrialized countries since 1965 (2). A similar exercise to estimate 
the smoking-attributable fraction of new cases of lung cancer on the basis of 
incidence data from cancer registries has also recently been conducted by Parkin and 
Sasco (10). 

A summary of the estimated trend in smoking-attributable deaths from all forms of 
cancer is shown in Table 2 for selected countries. The rapid emergence of the 
epidemic is quite clear in all countries—initially for males, but now for females as 
well. Given the specificity of the estimates by age, gender, and cause, it is not difficult 
to monitor trends in associated indicators that might have considerable policy 
relevance in themselves, such as the proportion of smoking-attributable deaths that 
can justifiably be considered “premature.” This proportion, for cancer, is also shown 
in Table 2 (for 1985 only) and indicates that 40%-60% of all cancer deaths from 
smoking occur, in fact, in middle-age. 

When the individual national estimates are aggregated, smoking is estimated to 
account for about 42% of all deaths among men who die of cancer in industrialized 
countries each year. For women, the average proportion is currently about 8% 
(15%-20% in the United States and Great Britain) but is rising rapidly (2). 
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TABLE 2. Estimated smoking-attributable cancer deaths—selected countries, 
1965-1985 





Proportion 
that occurs 
in middle age 
(39-69 years), 
1965 1985 1985 only 


Denmark 1,500 3,000 50 
Hungary 3,000 7,000 60-65 
Italy 12,000 34,000 55-60 
Japan 6,000 27,000 40-45 
United Kingdom 33,000 40,000 45 
United States 54,000 110,000 55-60 








Females 


Denmark 200 1,000 50-55 
Hungary 300 1,000 50-55 
Italy 300 2,000 40 
Japan 600 5,000 30 
United Kingdom 4,000 13,000 45-50 
United States 3,500 40,000 60 


Source: Adapted from reference 2. 








CONCLUSION 


Surveillance of the tobacco epidemic will undoubtedly become increasingly urgent 
as the magnitude of the burden of illness and mortality caused by smoking becomes 
more and more evident. Smoking is currently estimated to cause about 3 million 
deaths per year throughout the world, but by the 2020s, if current trends continue, 
this toll is expected to rise to 10 million deaths per year — most of which will occur in 
developing countries (77). Health policies and programs to control tobacco use are 
thus urgently needed in all countries, as are adequate surveillance systems to provide 
the necessary information support. 

It is essential that any surveillance system for monitoring the tobacco epidemic 
provide disaggregated data on both tobacco use and tobacco-related morbidity and 
mortality. Wherever possible, surveillance systems should be complemented by 
careful prospective epidemiologic studies that compare morbidity and mortality 
among smokers and nonsmokers. These two sources of information, when used in 
conjunction, can provide specific, policy-relevant time trends for smoking-attributable 
illness. Careful consideration also needs to be given to the long delay between the 
onset of persistent smoking and illness or death from the habit. Disaggregated data 
according to age, gender, and socioeconomic status will help to avoi@Gross analytical 
errors and are essential for the proper evaluation of tobacco-control policies. 
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Surveillance for Environmental Diseases 
in Hungary 


Peter Rudnai 


The recent political changes in Hungary have also led to changes in the structure 
and the objectives of the public health system. A new Act on Public Health, passed by 
the Hungarian Parliament in 1991, requires the Public Health Service to establish and 
operate notification systems for infectious and noninfectious conditions —including 
those related to environmental exposures — and to pay special attention to early signs 
of health impairment. 

At present, health officials in Hungary are evaluating which health conditions 
should be classified as notifiable, including those that may be related to environmen- 
tal factors (Table 1). Some such conditions—methemoglobinemia, congenital mal- 
formations, and chronic pulmonary diseases—have been monitored routinely for 
years, while others, such as acute respiratory diseases among children, have begun 
being monitored only recently. Other diseases, such as acute myocardial infarction 
and cancer, will continue to be monitored routinely by the Public Health Service. 

In Hungary, public health surveillance is conducted in order to meet four major 
goals. The first goal is to prevent disease. For methemoglobinemia, for instance, 
surveillance and related activities have helped us to meet this goal. In some areas of 
Hungary in the 1970s, approximately 200-300 cases of methemoglobinemia occurred 
among children each year as a result of the exposure of infants to high concentrations 
of nitrate in drinking water. By the late 1980s, the provision of uncontaminated 
drinking water to pregnant women and infants had resulted in a decline in the number 
of cases to about 30, despite the fact that there are still >500 settlements in Hungary 
with drinking water contaminated by high concentrations of nitrate. 

The second goal of our surveillance activities is to detect harmful environmental 
factors. To address this goal, a risk-factor surveillance system is operated through the 
Hungarian Congenital Malformation Registry to obtain information on exposures 
during pregnancy that might be associated with congenital malformations. A detailed 
questionnaire is completed for each infant with a congenital malformation and for 
three normal infants who serve as metched controls. The underlying purpose of this 


TABLE 1. Health conditions that may be related to environmental factors 





@ Acute myocardial infarction 
e@ Acute respiratory disease among children 
@ Cancer 


@ Chronic pulmonary disease (including chronic bronchitis, asthma, 
and emphysema) 


Congenital malformations 
Low birth weight 
Methemoglobinemia 
Spontaneous abortion 
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combined risk-factor/congenital-maiformation surveillance system is to prevent these 
conditions through identification and elimination of exposure to teratogens (1). 

The third and fourth goals of our surveillance activities are to identify high risk 
populations and to determine how morbidity varies in relation to exposure to 
pollution. Our newly established air-pollution/respiratory-disease surveillance sys- 
tem is a good example of how we are attempting to address both goals. For this type 
of surveillance system, data on respiratory diseases and air pollution are linked, so 
that the contribution of air pollution to changes in rates of respiratory disease can be 
assessed. 

Our first step in developing this system was to determine how air pollution is being 
monitored in Hungary. We found that the best data are available from the Hungarian 
Ambient Air Pollution Monitoring Network, which monitors 24-hour average concen- 
trations of sulfur dioxide (SO,) and nitrogen dioxide (NO,) in 79 settlements and the 
monthly level of settled dust in 99 settlements. 

Some limitations of these data on air pollution should be mentioned: 

@ the number of monitors that measure air pollutants is limited; 

@ the number of monitored pollutants is limited; 


@ the data are averaged over a 24-hour period, so that peak daily values are not 
available; 


additive, synergistic, or antagonistic effects on ambient air pollutants cannot be 
assessed; and 


@ indoor air pollutants are not measured. 


In spite of these limitations, we used information on air pollution from this network 
in our environmental-disease surveillance system because it provides the most 
complete information available on air pollution in many Hungarian settlements. 

For the respiratory-disease component of our surveillance system, we chose to 
monitor a group at high risk for acute respiratory disease — children <15 years of age. 
Children constitute a useful sentinei population for monitoring respiratory diseases 
that may be related to air pollution because they generally do not smoke, do not have 
occupational exposures, and tend to be more sensitive to toxic agents than are adults. 
Also, since children spend more time in one locality (the vicinity of their home), their 
exposure to air pollution can be better characterized than that for their more mobile 
adult counterparts. 

The Children’s Acute Respiratory Morbidity Surveillance System, also known as 
the CHARM System, was established by the Hungarian National Institute of Health 
(NIH) in October 1989. Participating physicians, who are responsible for providing 
health care for a specified geographic area, report the number of acute respiratory 
diseases each week among children in four age groups (<1, 1-2, 3-5, and 6-14 years 
of age) (Table 2). The nine categories of acute respiratory diseases and their 
International Classification of Diseases (ICD) (2) numbers are as follows: 

1) rhinitis, nasopharyngitis, coryza, catarrh, pharyngitis, or tonsillitis (ICD = 460.0, 

462, 463) 

2) otitis media or mastoiditis (382,383); 

3) sinusitis (461); 

4) acute bronchitis (466); 

5) acute exacerbation of chronic bronchitis (491); 
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TABLE 2. The Children’s Acute Respiratory Disease Surveillance (CHARM) System — 
Hungary, 1990 





Age distribution of children 


in each age grou ears 
Size of Number of Number of Number of ge group (years) 


total population settlements pediatricians children <1(%) 1-2(%) 3-5(%) 6-14 (%) 


>100,000 5 111 114,403 6.4 12.3 18.4 62.9 
50,001—100,000 71 64,358 6.8 13.2 19.4 60.6 
10,000—50,000 93 94,280 6.1 12.3 19.3 62.3 
<10,000 a a 3,268 6.4 12.4 18.2 63.0 


Total 35 279 276,309 6.3 12.5 19.1 62.1 











laryngitis, tracheitis, laryngotracheitis, epiglottitis, or laryngopharyngitis (464, 
with the exception of 464.4, 465); 


croup (called “‘pseudocroup” in Hungary) (464.4); 
pneumonia and bronchopneumonia not due to influenza (480-486) and their 
complications (510-519); and 

9) asthma (493). 


Data on asthma are limited because this condition is not diagnosed in Hungary 
among children <4 years of age and because, in some cities, chiidren who are taking 
medication for asthma are seen in pulmonary clinics that do not participate in the 
CHARM system. ‘ 

In 1990, in its first full year of operation, 279 pediatricians from 35 settlements 
supplied with air pollution monitors participated in the CHARM system. Acute 
respiratory diseases were evaluated for 276,309 children— about 13% of all children 
<15 years of age in Hungary. 

Findings from the CHARM system for Sopron, a city with 60,000 residents, were 
recently presented in the MMWR Surveillance Summaries (3). In Sopron in 1990, 
increasing SO, concentrations were associated with increasing proportions of acute 
respiratory diseases among children in all age groups combined. In addition, the 
largest percentage of acute respiratory diseases in each age group occurred when 
SO, concentrations were highest; no association between NO, concentration and 
acute respiratory disease was noted. 

Preliminary findings from the CHARM system for its first full year of operation have 
recently become available for all of Hungary. Total rates of acute respiratory disease 
in 1990 by season of the year, age group, and settlement size are shown in Figure 1. 
Throughout the year, rates of acute respiratory disease were similar in larger and 
smaller settlements and varied more by season for 1- to 2-year-olds and 3- to 
5-year-olds than for children in the other two age groups. Although correlations 
between rates of acute respiratory disease among children and concentrations of air 
pollution varied widely from town to town, the strongest overall correlations between 
SO, and total rates of acute respiratory disease occurred in the second quarter of the 
year, from April through June. 

More extensive analyses are under way to refine these preliminary results further. 
Although we need more time to evaluate the strenaths and limitations of the CHARM 
system, in some settlements it appears to be a success. The CHARM system is an 
unusual example of an environmental-disease surveillance system. Although it is 
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FIGURE 1. Weekly rates of acute respiratory diseases, children <15 years of age, 
Hungary, 1990 
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relatively new, the CHARM system meets Hungary’s four major goals for an effective 
surveillance system because it can detect harmful environmental factors, identify 
high-risk groups, determine how morbidity varies in relation to the amount of 
pollution, and, ultimately, identify interventions that can prevent disease. 
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INTRODUCTION 


In the Federal Republic of Germany (FRG), trends in cardiovascular disease have 
been monitored primarily through official mortality statistics. Over the past 10 years, 
these statistics show that premature mortality (i.e., deaths of persons ages 25-64 
years) from all causes and mortality from cardiovascular disease (/CD-9 390-459) and 
coronary heart disease (CHD) (/CD-9 410-414) have been declining among men and 
women in the western part of the FRG (West Germany) (7,2). Among men, the annual 
decreases in mortality from all causes, from cardiovascular disease, and from CHD 
are 1.8%, 2.8%, and 3.2%, respectively (Figure 1). Among women, the corresponding 
annual decreases are 2.1%, 3.0%, and 2.2%, respectively. 

Official mortality statistics, however, cannot provide information to identify the 
causes or determinants of these trends. For example, these data do not show whether 
changes in mortality from CHD reflect changes in incidence, case-fatality rate, or both. 
Similarly, we do not yet know the extent to which changes in the distributions of 
major risk factors—such as smoking, hypercholesterolemia, and hypertension — may 
explain trends in fatal and nonfatal CHD. 

In the early 1980s, the World Health Organization (WHO) initiated the international 
Monitoring Trends and Determinants in Cardiovascular Disease (MONICA) Project 
with the following objective and hypotheses: ‘To measure the trends and determi- 
nants in cardiovascular mortality and CHD and cerebrovascular disease morbidity 
and to assess the extent to which these trends are related to changes in known risk 
factors, daily living habits, health care, or major socioeconomic features at the same 
time in defined communities in different countries” (3). “Two main null hypotheses 
have been formulated for CHD using a model that incidence follows changes in 
population risk-factor levels and case-fatality rates follow changes in medical care”’ 
(3). 

WHO initiated the MONICA Project to monitor and attempt to understand any 
changes in cardiovascular disease over at least a 10-year period in as many 
communities worldwide as possible. The primary goal of the MONICA Project is to 
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FIGURE 1. Age-standardized* mortality rates among persons ages 25-64 years, by 
cause of death and gender, Federal Republic of Germany, 1979-1990 
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*Standardized to 1980 population of Federal Republic of Germany. 


use the information collected to improve health promotion and medical care. The 
Project comprises 39 MONICA Collaborating Centers (MCCs) in 26 countries, many in 
Europe (3-6). It is envisioned that, after the 10-year phase of the study is completed, 
the MONICA Project will be transformed into a simplified MONICA network in both 
developed and developing countries, which will supplement routine health statistics 
with a monitoring system for a major chronic disease. 

This paper focuses on the activities of the MONICA Collaborating Center in 
Augsburg, FRG, describing how this Center monitors CHD events, risk factors, and 
medical care in a defined area (3,4,7,8) (Figure 2) and may contribute to health policy 
and planning and improvement in the quality of health statistics. 


METHODS 


Study Population 


The Augsburg MONICA region covers the city of Augsburg and the counties of 
Augsburg and Aichach-Friedberg (area 2000 km?) in southern Germany (1985 popu- 
lation, approximately 530,000). The 282,000 persons ages 25—64 years comprise the 
study population. 
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FIGURE 2. Activities and timeline for MONICA Project Augsburg 
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Sources of Data 


Three data sources provide information on rates of CHD events, case-fatality rates, 
use of medical care, and distributions of risk factors in the study population. 


Population demographics and official mortality data 


Information on the size, structure, and socioeconomic characteristics of the 
population is used to determine the denominator for calculating rates. Annual 
estimates of the population at risk—persons ages 25-64 years, grouped by 5-year 
interval and gender—are obtained from local sources. Annually, MONICA Augsburg, 
as with any other MCC, must obtain the number and causes of deaths—classified 
according to the /nternational Classification of Diseases (ICD-9)—for the age groups 
under study (3,4). 


Registration of Coronary Events 


Since October 1984, all fatal CHD events (/CD-9 410-414) and nonfatal cases of 
acute myocardial infarction (AMI) (ICD-9 410-411) that meet MONICA criteria among 
study residents have been entered into a register. Data sources for registering CHD 
events are 26 hospitals, three health departments, and about 300 community-based 
physicians. Information is collected on each registrant’s age, gender, diagnostic 
category of heart disease (classified by evidence from symptoms, electrocardio- 
grams, enzyme levels, and autopsy findings), whether the event was an initial or 
recurrent event, vital status at 28 days post-event, and (for those who died) length of 
survival. The autopsy rate associated with the fatal CHD events that were registered 
was 10% (7,9,10). 
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Population Surveys for Risk Factors 


Three independent surveys of the study population were planned for the begin- 
ning, middle, and end of the period when CHD events are being registered (Figure 2). 
Surveys with an age-stratified, two-stage cluster design were completed in 1984-1985 
and in 1989-1990 (77). The 4,022 and 3,966 participants in the first and second surveys 
reflect participation rates of 79% and 77%, respectively (72-14). 

Information is obtained from participants on demographic data, smoking status, 
and hypertension (awareness, treatment, and control). Measurements are taken of 
height, weight, blood pressure, total serum cholesterol, high-density lipoprotein 
(HDL) cholesterol, and serum thiocyanate. In addition to these core data items, the 
Augsburg Center—as with other MCCs— gathers additional information from survey 
participants, depending upon local interests and resources (3—5). All reported results 
are standardized by 10-year age groupings to the 1980 Federal Republic of Germany 
population. 


Definition of CHD Events and Calculation of Rates 


Attack rate: all first and recurrent fatal and nonfatal CHD events, divided by the 
size of the midyear study population. 

Incidence rate: all nonfatal and fatal CHD events among persons without a history 
of previous myocardial infarction, divided by the size of the 
midyear population. 

Death rate: all first and recurrent CHD events that result in death, divided by 
the size of the midyear population. 

Case-fatality figures are calculated by dividing the number of fatal CHD events by 
the number of fatal plus nonfatal CHD events. The case-fatality rate is the percentage 
of patients who die within a certain time period (e.g., 28 days) after onset of 
symptoms. The case-fatality calculatinns described here do not distinguish between 
first and recurrent coronary events (7,9, 170). 


Statistical Methods 


Linear trends in observed incidence, attack, and mortality rates were estimated by 
linear regression analysis. Changes per year (slope of regression line) are expressed 
as percentages of the estimated 1985 rate. 

The serial cross-sectional surveys enable each MCC to quantify changes in the 
distribution of risk factors in the study population and to relate these to changes in the 
rates of CHD events (3,4). To estimate the influence of changes in the distribution of 
risk factors—such as systolic blood pressure, total cholesterol, and smoking—upon 
trends in coronary heart disease morbidity and mortality, we used regression 
coefficients from three cohort studies: the German cohort studies PROCAM (Prospec- 
tive Cardiovascular Miinster Study) and GRIPS (G6ttingen Risk, Incidence, and 
Prevalence Study) and the Framingham Study. The coefficients were used to calculate 
the “expected” changes in CHD mortality and incidence from 1984-1985 to 
1989-1990. These expected changes were compared with the actual trends obtained 
with data from the register of coronary events (75—17). 
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RESULTS 


Registration of Coronary Events 


During the period 1985-1990, the age-standardized attack, incidence, and death 
rates for CHD among men ages 25-64 years declined 2.3%, 1.7%, and 1.0% per year, 
respectively (Table 1). The larger decline in the attack rate relative to the incidence 
rate probably reflects a greater decline in the occurrence of recurrent coronary events. 
Among women, the corresponding attack, incidence, and death rates increased 
annually by 7.6%, 7.2%, and 4.5%, respectively. 

Among men with AMls, 20% die within 1 hour outside the hospital. Cumulatively, 
27% of all men with AMIs die during the first 24 hours after the event and before 
reaching the hospital. Among women, the corresponding proportion who die outside 
the hospital during the first 24 hours after the event is even higher: 34%. The 
age-standardized 28-day case-fatality rate for men was 44% in 1985 and did not 
change appreciably during subsequent years. During 1985-1990, the corresponding 
case-fatality rate was higher among women than men, but there were no apparent 


secular trends, in part because of the small number of events among women in this 
age group. 


Population Surveys of Risk Factors, 1985-1990 


Among men, the age-standardized prevalence of regular cigarette smoking de- 


clined from 35.7% in 1985 to 31.8% in 1990 (-3.9%; 95% confidence intervals [Cl], 
-6.9%— -0.9%) Among women, however, the age-standardized prevalence rose from 
18.7% to 22.8% (4.1%; 95% Cl, 1.5%—-6.6%). 

The age-standardized prevalence of hypertension (systolic blood pressure >160 
mm Hg and/or diastolic blood pressure =95 mm Hg) among men declined from 15.6% 
to 14.7% (-0.9%; 95% Cl, -3.1%—1.3%); among women, the prevalence declined from 


TABLE 1. Age-standardized* coronary event’ rates per 100,000 population and 
age-standardized case-fatality® (%) for persons ages 25-64 years, MONICA Augsburg 
Coronary Event Register, 1985-1990 





Change’ 
1985 1986 1987 1988 1989 1990 per year (%) 





Men 

Attack rate 281 272 272 236 266 248 
Incidence 210 209 203 176 199 197 
Death rate 124 124 120 106 121 120 
28-day case-fatality(%) (44) (46) (44) (45) (46) (49) 


Women 

Attack rate 39 53 54 57 59 58 

Incidence 35 44 46 48 50 50 

Death rate 25 28 30 32 29 32 : 
28-day case-fatality (%) (67) (53) (54) (56) (46) (56) (+4 
*Standardized by 10-year age group to the 1980 Federal Republic of Germany population 
"Using MONICA diagnostic categories 1, 2, 3, and 9 (see reference 4) 


°Standardized by 10-year age group, MONICA Augsburg Coronary Event Register, 1985-1987 
“Estimated from linear regression model. 
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9.2% to 8.2% (-1.0%; 95% Cl, -2.7%— -0.7%). Mean vaiues for systolic and diastolic 
blood pressure are shown in Table 2. Between the two surveys, the proportion of men 
and women whose hypertension was being treated and brought under control rose 
substantially. 

During the study period, the prevalence of hypercholesterolemia (=>250 mg/dL) 
rose among men and women ages 35-64 years. The age-standardized prevalence of 
hypercholesterolemia increased among men from 32.8% to 34.0% (1.2%; 95% Cl, 
-1.7%-4.2%) and among women from 26.8% to 28.7% (1.9%, 95% Cl, -0.6%—4.5%). 
Mean values for total and HDL cholesterol among men and women who were 
surveyed are shown in Table 2. 


Changes in Risk Factors and Disease Rates 


Using data from the risk factor surveys (Table 2) and regression coefficients from 
three previous cohort studies (75-17) to compare expected trends in rates with those 
observed, we estimated that among men up to 49% of the observed decline in the 
incidence of CHD and up to 62% of the decline in death rates could be attributed to 
population changes in the three risk factors— smoking, hypertension, and hypercho- 
lesterolemia. It seems likely that the decline in smoking prevalence among men is the 
major factor. Up to 51% of the decrease in the incidence of CHD and up to 78% of the 
decrease in the death rate from CHD among men in Augsburg may be solely 
attributable to the decline in cigarette smoking. (Compared with the summary 


measure that accounted for three risk factors, the slightly higher percentage calcu- 
lated for cigarette smoking alone is because total cholesterol increased among men 
and thus counteracted the beneficial effect from the decline in smoking). Moreover, it 
seems likely that most of the increase in CHD among women in Augsburg is 
attributable to an increase in their cigarette smoking. 


TABLE 2. Mean and age-standardized* change in systolic and diastolic blood 
pressure, total cholesterol, and HDL-cholesterol among persons ages 25-64 years, by 
sex— MONICA Project Augsburg, 1984—1990. 





Survey 1984-1985 Survey 1989-1985 Change 
Sample size Mean Samplesize Mean (95%Cl) 








Men 
Systolic blood 

pressure (mmHg) ‘ (-0.8,1.1) 
Diastolic blood 

pressure (mmHg) . (—1.3,0.1) 
Total cholesterol (mg/dl) . (—2.0,3.9) 
HDL-cholesterol (mg/dl) . (-0.2,1.7) 


Women 
Systolic blood 

pressure (mmHg) 1,999 125.2 2,004 1244 -08 (-1.8,0.2) 
Diastolic blood 

pressure (mmHg) 1,999 78.2 2,004 77.1 —1.1 (—1.7,-0.4) 
Total cholesterol (mg/dl) 1,875 225.8 1,936 228.4 2.6 (0.0,5.1) 
HDL-cholesterol (mg/dl) 1,930 63.5 1,930 65.2 1.7 (0.7,2.7) 


*Standardized by 10-year age group to the 1980 Federal Republic of Germany population. 
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Validity of Official CHD Mortality Statistics 


When the official mortality data for CHD in the Augsburg region were compared 
with data from the Augsburg Register of Coronary Events for 1985-1990, official 
mortality statistics slightly underestimated the number of fatal CHD events among all 
age and gender groups (Figures 1 and 3). However, since the differences between 
official mortality data and register data were consistent over time, official CHD 
mortality data can be used for analyses of trends within the region. 


DISCUSSION 


Results from the MONICA Project Augsburg indicate that surveillance systems for 
major chronic diseases can provide otherwise-unavailable information. Information 
from such systems can be used for developing health policy and planning programs. 
Only more sophisticated surveillance systems, such as MONICA Centers, that focus 
on regions within a country can provide the information to understand changes in 
chronic disease trends and thus provide necessary data for evaluating health- 
promotion and medical-care services. Most of the decreases we found in rates of CHD 
events among men reflected a decline in the prevalence of smoking, and the rising 
rates of CHD events among women reflected a rising prevalence of smoking among 
women. These findings provide timely evidence that programs that promote health, 
such as smoking-cessation classes and smoke-free environments, should be devel- 
oped and supported. 

The MONICA Project Augsburg (and other MONICA Collaborating Centers) fulfills 
two missions: a) monitoring incidence, mortality, case-fatality rates, acute care, and 


FIGURE 3. Age-standardized* mortality rates among persons ages 25-64 years, by 
cause of death and gender, MONICA Augsburg study region, Germany, 1979-1990 
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risk factors of a major chronic disease; and b) providing a framework for conducting 
a broad spectrum of etiologic research in a defined population. When long-term 
needs for public health surveillance are considered, it becomes obvious that 
MONICA, a sophisticated and expensive project for monitoring health and conducting 
research, will need to be simplified and its associated costs reduced. With regard to 
the registers of coronary events, many MONICA Collaborating Centers have found 
they can reduce their operating expenses by two-thirds once the established register 
is operating smoothly. Costs associated with surveillance of risk factors can be 
reduced by conducting smaller surveys separated by greater time intervals. 

We envision transforming MONICA Project Augsburg after 1995 from a research 
project into a regional project for routine surveillance, reducing costs substantially. 
Such a regional system will have the advantage of providing high-quality data from 
sources that include the following: a) a population-based register for coronary 
events; b) periodic risk-factor surveys; and c) health services for acute coronary care. 
Disadvantages of the system are that its representativeness for southern Germany or 
for all of FRG is unknown, and maintenance costs will still be considerable. Nonethe- 
less, the experiences and findings from successfully operating MONICA Project 
Augsburg should encourage and facilitate the use of regional public health surveil- 
lance data for developing rational health policy and implementing programs that 
produce measurable results. 
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The Role of Surveillance in Reducing 
Morbidity and Mortality from Injuries 


John D. Langley 


INTRODUCTION 


Although injuries are a major cause of morbidity and mortality worldwide, most 
countries lack adequate data to monitor these conditions routinely (17). Injuries have 
not received the attention given to conditions of comparable or lesser public health 
importance. Surveillance of injuries is a key factor for ensuring that this imbalance is 
addressed. 

Six broad aspects of injury surveillance are highlighted in this paper. They are: a) 
the major roles of surveillance for injuries; b) issues related to accessing and 
analyzing data; c) the importance of disseminating surveillance information; d) 
identifying and remedying gaps in surveillance methodology and data coverage; e) 
issues related to limited resources and competing priorities; and f) the future. 
Discussion is limited to surveillance of injuries per se, with many examples taken 
from injury-surveillance systems in New Zealand. Surveillance for types of health 
behavior of direct relevance to injury prevention (e.g., seat-belt use} is an important 
complementary activity, but it is beyond the scope of this paper. Injury surveillance is 
also useful for administrative purposes and for improving clinical management, but 
this paper focuses on injury surveillance activities that are related to prevention. 


MAJOR ROLES FOR INJURY SURVEILLANCE 


Surveillance is critical for reducing morbidity and mortality from injuries. Four 
major roles of prevention-related injury surveillance are discussed in this section: 
1) evaluating the extent of the problem; 
2) setting priorities; 
3) developing policies and implementing programs; and 
4) monitoring and evaluating prevention strategies. 


Evaluating the extent of the problem 


Deaths from injuries are among the most frequently recorded causes of death in 
populations for which mortality data are reasonably complete. In most developed 
countries, injuries are the third most frequent cause of death, exceeded only by 
cardiovascular disease and cancer (2,3). Few countries collect data on injury-related 
morbidity, but where such data exist, they indicate that injury is also a leading cause 
of morbidity (4). Surveillance data are critical for ensuring that injury attains its 
rightful place on the public health agenda. Graphic evidence of the impact of 
surveillance data is provided by the /njury in America report, which was instrumental 
in securing greater resources for injury prevention and research in the United States 
(5,6). A similar report from New Zealand led to the establishment of an Injury 
Prevention Research Unit (IPRU) at the University of Otago Medical School in 
Dunedin and of fellowships in injury-prevention research (4). 
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Setting priorities 


Strategies used for injury control must vary, depending on the type of injury. 
Clearly, the strategies used to prevent car crashes are different from those used to 
prevent falls. It follows, then, that we must be able to identify clusters of events that 
are somewhat homogeneous and are therefore amenable to specific prevention 
strategies. This process is also important for determining the relative public health 
importance of injury-related problems, since resources are limited and we need to set 
priorities and apportion our efforts. To do this, we need surveillance systems that 
collect information on the characteristics of injured persons, on the causative agents 
and the vehicles or vectors of these agents, and on the social and physical 
environments in which the injuries occurred. 


Developing policies 


There is nothing more politically motivating than demonstrating that a local 
community has a specific injury problem. Identification of a local issue increases the 
chances that a community will accept some ownership of the problem and will 
become motivated to do something about it. A particularly powerful analysis is one 
that demonstrates that a specific type of injury has been occurring with increasing 
frequency, and, better still, provides some projections regarding future trends. Such 
an analysis was recently done in New Zealand for dog bites. Although there had been 
widespread concern in New Zealand for several years, information was not available 
to address this issue. Using national inpatient as well as outpatient data from local 
accident and emergency (A&E) departments, Langley demonstrated that dog bites 
were a substantial public health problem in New Zealand, and more importantly, that 
if nothing was done about it, the incidence of dog bites would more than double by 
the year 2000 (7). The analysis served to confirm to local communities that their 
concerns were justified and that it was appropriate to intervene. It is expected that 
changes in the relevant legislation will be made in the near future in order to offer the 
public greater protection from dog bites. 


Monitoring and evaluation of prevention strategies 


Injury-surveillance systems also provide opportunities to identify new hazards in 
our environment. Many countries have consumer-protection agencies charged with 
ensuring that the public is not put at undue risk through the use of hazardous 
products. Complaints from consumers are usually the principal method of identifying 
these dangerous products, but it is well recognized that reliance solely on these 
reactive systems is less than optimal. To obtain information more systematically, 
surveillance systems using information from outpatient A&E departments have been 
developed in England and Wales and in the United States, for the primary purpose of 
identifying unsafe products (8,9). These proactive initiatives have been very success- 
ful. 

Ongoing injury-surveillance systems also provide an opportunity to examine time 
trends for injuries that can be used to evaluate the effectiveness of injury prevention 
strategies. An analysis of hospital inpatient data has shown, for example, that 
regulations on the flammability of children’s nightclothes have been instrumental in 
reducing burns caused by the ignition of nightwear (70,11). Conversely, a trend 
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analysis of playground injuries suggests that, despite the development of safety 
standards, the rate at which playground injuries occur in New Zealand is increasing 
(12). 


ACCESSING AND ANALYZING DATA 


Injury-surveillance systems in New Zealand have emphasized the collection of 
data; unfortunately, insufficient consideration has been given to how these data can 
be accessed and analyzed. If A&E department staff who are responsible for collecting 
information do not have user-friendly software to access and analyze it, then it is 
unlikely that the staff will be highly motivated to collect appropriate information. 

These issues are well illustrated by the A&E surveillance system in Dunedin, New 
Zealand. It is a computerized system that has been in operation for about 3 years and 
is modeled on the Australia Injury Surveillance Information System. Dunedin is the 
only major metropolitan center in New Zealand in which detailed information on a 
variety of injury factors is recorded consistently and in an electronic format. However, 
very little use has made of this invaluable resource. 

Key factors that contribute to this underutilization of data are delays in availability, 
high costs for access, and the absence of both user-friendly software and analytic 
support staff. The IPRU in Dunedin does not have these problems, since data are 
downloaded to a personal computer and are used by personnel who are familiar with 
statistical packages used for data analysis. Thus we have created a situation in which 
it is easier for hospital board employees to access data and request simple analyses 
from the IPRU than to go through their host institution. 


THE IMPORTANCE OF DISSEMINATING SURVEILLANCE 
INFORMATION 


Disseminating surveillance information is every bit as important as data collection 
and analysis. Unfortunately, this aspect has not received the attention it deserves for 
a number of reasons, not the least of which is the low priority accorded injury 
prevention by policymakers. It is no exaggeration to say that, in most countries, the 
priority accorded injuries is in inverse proportion to the importance of the problem. 

Researchers are one of the main groups that use injury-surveillance data in New 
Zealand. Researchers usually report their findings in academic journals, but this 
dissemination strategy alone will rarely influence injury-control policy, because 
policymakers do not usually read the scientific literature. Greater attention should be 
given to complementary means of disseminating information, including fact books, 
monographs, fact sheets, press releases, articles for special-interest newsletters or 
the popular press, and direct correspondence with politicians and government 
agencies. We should also be mindful that many successful injury-prevention strate- 
gies owe a lot to the sustained campaigning of single individuals. Frequently, these 
are lay persons with limited resources and limited access to injury-surveillance and 
research information that is readily available to public health professionals. 
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Surveillance information for injuries should also be available on a timely basis. 
Those officials concerned with product safety, for instance, need to identify new 
hazards quickly. Problems regarding the timeliness of surveillance data are illustrated 
by a recent example. A year ago, a large number of poor-quality bicycles with many 
structural defects were imported into New Zealand. The Ministry of Consumer Affairs 
received numerous complaints about these bicycles, including reports of injuries. The 
bicycles were eventually withdrawn, but throughout the period of investigation, the 
Ministry had difficulty obtaining population-based data on the incidence of injuries 
associated with these bicycles. 

Many who collect information on injuries have no idea how this information is 
used. Feedback is critical for demonstrating to them that good use is being made of 
the information they have collected and for encouraging them to achieve higher 
standards of information gathering. 


IDENTIFYING AND REMEDYING GAPS IN SURVEILLANCE 
METHODOLOGY AND DATA COVERAGE 
A variety of issues related to improving the quality of injury-surveillance data are 


discussed in this section. Again, many of the examples used to illustrate these issues 
are derived from injury-surveillance activities in New Zealand. 


The importance of morbidity data 


Traditionally, information on mortality from injuries has been used to determine 
priorities for prevention. Although death is clearly an important outcome of injury, 
nonfatal injuries also place a substantial burden on a community. In New Zealand, for 
example, there are approximately 32 injury-related admissions to public hospitals for 
each injury-related death (73). In addition, approximately 40 persons are treated as 
outpatients in A&E departments for each injury-related hospital admission. The 
distribution of injuries also varies markedly depending on their severity. The leading 
causes of injury-related deaths in New Zealand are motor vehicle traffic crashes 
(MVTCs) (37%), followed by suicide (21%). In contrast, the leading reasons for 
hospital admission are falls (25%) followed by MVTCs (19%), and only 6% of visits to 
A&E departments are related to MVTCs (73). Such variations are also found in other 
countries and should clearly be considered in determining injury-control priorities 
(14). 

Morbidity data are also important for monitoring the effectiveness of prevention 
strategies. At a community level, deaths are relatively rare events, so that, in many 
instances, it is unlikely that a substantial impact on mortality could be demonstrated 
as a result of a local or regional injury-prevention initiative. It is also important to be 
aware that the distribution of injury events can vary greatly among regions of a 
country and that prevention efforts should reflect variations in regional needs (175, 76). 


Biases 


We should always be mindful of biases inherent in surveillance data. New Zealand, 
for example, has a no-fault injury-compensation system administered by the Accident 
Compensation Corporation (ACC), which makes payments for loss of earnings and 
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permanent disablement. The ACC maintains a compensated claims data base in 
which details on the circumstances of injury are recorded, but because the ACC 
focuses on earnings-related compensation, injuries among persons outside the 
workforce—such as the very young and the elderly—are often not included. Langley 
and McLoughlin found, for example, that only 25% of all cases of fracture of the femur 
were recorded in the ACC, primarily because most such fractures occur among the 
elderly, who are not employed (4). 

Similarly, transport authority data, although used frequently for surveillance, tend 
to underestimate the extent of injury-related morbidity. In New Zealand, for instance, 
single-vehicle crashes are often not reported to transport authorities because there is 
no legal or insurance-related reason to do so (17). 

As previously noted, injury-related visits to A&E departments play a key role in 
community-based surveillance systems. However, these systems are not without 
their biases. Most A&E surveillance systems, for example, tend to be based on visits 
to large metropolitan hospitals and thus fail to include most injuries that occur in rural 
areas. Socioeconomic biases are also likely, because even within a metropolitan area, 
travel distance is a major factor influencing visits to A&E departments (178). 

in Australia and New Zealand, most large A&E departments are attached to public 
hospitals that have provided service at no cost to patients. As demands on the health 
dollar continue to grow and as the move to privatization increases in both countries, 
the representativeness of data obtained solely from the public sector will be affected. 


Classification 


A discussion of options for classifying injuries is critical for any decision regarding 
variables to be included in a data set. All too often, data are collected in a manner that 
is not suitable for subsequent coding and use for prevention-related research. For 
example, having opened-ended questions such as “where did the (poisoning) 
happen?” could lead to such responses as: “‘grandma’s place,” “in the kitchen,” 
“down the road,” and “home.” These responses are not mutually exclusive, making 
any analysis of them virtually meaningless. 

We should also be mindful of the substantial limitations of well-recognized coding 
systems. Many organizations use the /nternational Classification of Diseases (ICD) to 
code the circumstances of injury (e.g., type of injury event), particularly for fatalities 
(19). From a prevention perspective, the codes used to summarize the circumstances 
of injury (’E-codes’’) have several shortcomings (20-22). For example, since the /CD 
makes no provision for coding the type of activity at the time of injury, use of /CD 
alone would preclude the identification of work- or sports-related injuries. Fortu- 
nately, this shortcoming will be addressed in the forthcoming revision of /CD. 

Finally, persons who seek to develop an injury-surveillance system should have a 
clear understanding of the resources that must be committed for training staff who 
code data and for actual coding costs if useful data are to be produced. 


Determining intent 


Underreporting is a perplexing problem for those interested in surveillance of 
intentional injuries. Many intentional injuries are labeled ‘‘accidental’’ because of 
reluctance on the part of those who treat the injured person to record that an injury 
was intentional. One approach that may overcome this problem is to expand 
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intentional injury categories to include injuries for which there is a suspicion of intent. 
Thus the expanded “‘self-inflicted category,”’ would include injuries that are ‘‘self- 
inflicted” or “suspected so.’ This approach has been used by the Australian Injury 
Surveillance Information System, although to date there are no reports on the utility 
of this method for obtaining more realistic estimates of the impact of intentional 
injuries (23). 


Injury severity 


Death is clearly a severe outcome of injury. Some claim, however, that there are 
fates worse than death, such as severe head injury, severe burns, or quadriplegia (24). 
Regardless of the merits of this specific argument, injuries frequently result in 
substantial and permanent disability. Despite the ongoing impact of disability in our 
communities, we know very little about the nature and severity of disability following 
injury. Few countries, for example, would be able to report the incidence of 
injury-related quadriplegia. Most measures of injury (such as the Abbreviated Injury 
Scale) focus on threats to life, but these measures are poor predictors of disability 
(25,26). An occupant of a car can have life-threatening internal injuries associated 
with a crash, but with appropriate intensive care can recover fully in a few weeks. 
Conversely, a motorcyclist in the same crash may have crushed both legs severely 
(typically not life threatening) and suffer permanent and severe locomotor disability 
with attendant handicap. 


Numerators and denominators 


It is important that numerators and denominators of rates for injuries are 
compatible. An A&E department based in a large metropolitan area, for example, will 
treat many persons who live outside that area. These individuals must be readily 
identifiable so they can be excluded from the numerator when a rate based on the 
population of that metropolitan area is being estimated. Similarly, ascertainment and 
coding of personal factors such as race must be compatible with categories used for 
census-based population estimates. It is also important to differentiate initial admis- 
sions from readmissions associated with a given injury. In New Zealand, with a 
population of 3.5 million, there are approximately 54,000 admissions each year to 
public hospitals for injuries; 16% of these are actually readmissions for previous 
injuries. Similarly, the Dunedin Hospital A&E department treats approximately 24,000 
injured persons each year, 19% of whom are readmissions. The proportion who are 
seen again will also vary considerably, depending on the type of injury. 

Typically, total populations are used as denominators for rates, although this 
practice may be inappropriate. For instance, since the total population may not be at 
risk for a sports-related injury, it is usually preferable to use estimates of the number 
of participants as the denominator for a rate when such information is available. 
Caution should be exercised in the use of such data, however, and particular attention 
should be given to methods used to estimate the population at risk for a specific 
injury. This point is well illustrated by an example from New Zealand. In 1990, the 
ACC published injury rates for major sports. The injury rates (for both genders 
combined) for rugby league and for other rugby players were 117.6 and 48.8 per 1000 
participants, respectively (27). In contrast, reported injury rates for rugby league and 
other rugby players in 1991 were 28.6 and 72.4, respectively (28). The differences 
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between the 1990 and 1991 rates probably reflect substantial differences in the 
number of participants estimated from the two surveys rather than any real changes 
in risks associated with rugby. 


The importance of a standard minimum data set 


In recent years, there has been growing interest in New Zealand in the develop- 
ment of regionally based, computerized injury-surveillance systems. The starting 
point for the development of these systems has typically been A&E department 
records. Several computerized A&E injury-surveillance systems have been estab- 
lished in New Zealand and others are currently under development. These and other 
injury-surveillance systems have been developed largely in the absence of any 
guidelines regarding the variables that should be included in a minimum data set and 
without consideration of the potential value of such a system for injury-prevention 
research. 

Consensus must be reached regarding the minimum data set that should be 
included within any injury-surveillance system. Failure to do so will result in a 
proliferation of incompatible systems, which will hinder prevention efforts in a 
number of respects. For example, persons with regional or national perspectives on 
injury surveillance will be less able to assess the significance of a particular problem 
because information from local registries cannot be combined and compared. 

Many specific injuries are relatively rare, and data collection from a variety of sites 
is needed to estimate the magnitude of a problem quickly. For instance, if a limited 
number of A&E departments record information on products associated with injuries, 
it may be some time until consumer protection agencies are alerted to a problem with 
a new product, at which point considerable and unnecessary harm may have already 
occurred. Alternatively, having been alerted by a report of a single event, an agency 
will have difficulty determining the relative significance of the problem if surveillance 
systems are incompatible. 

The inability to integrate data from local or regional injury surveillance systems is 
also a major barrier to the evaluation of interventions that depend on the use of other 
centers as controls. These potential problems have been recognized in New Zealand 
and have prompted the development of a proposal for a minimum injury-surveillance 
data set (29). The proposal was endorsed at a recent consensus conference of 
injury-data users and providers, and it seems likely that it will now becorne the 
standard minimum data set for injury-surveillance systems in New Zealand (30). 


Cooperation and training of staff 


Cooperation and adequate training of medical and support staff in recording basic 
information are critical to any injury-surveillance system. These personnel are 
frequently taxed by the patient workload and may not perceive their role as key to 
injury-prevention efforts. Without the commitment of “front-line” staff, these surveil- 
lance systems are doomed to failure. 


LIMITED RESOURCES AND COMPETING PRIORITIES 


Although increasing pressure on the health dollar is commonly perceived as 
providing an unfavorable environment in which to introduce injury-surveillance 
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systems, it may actually facilitate their development. In New Zealand, for example, 
public hospitals have not had basic summary information on outpatient visits, even 
though hospital boards are interested in learning about the characteristics of these 
patients. They may want, for example, information regarding the nature and severity 
of injuries for which persons are treated in A&E departments in order to estimate the 
percentage of patients who could be encouraged to seek care from primary-care 
facilities rather than from A&E departments. There is an increasing trend toward the 
computerization and integration of patient-record systems. Many A&E departments 
would like to develop these systems, although they may not include the variables 
needed for injury surveillance. These systems provide, however, an opportunity to 
incorporate a basic injury-surveillance system and to upgrade it in the future. 

Typically, those concerned with injury prevention desire detail on the circum- 
stances of injury, coded to a level that health providers are unable or unwilling to 
provide. Such a situation can be addressed in part by recording a narrative of the 
event. The New Zealand injury-mortality and hospitalization files include such 
narratives, of up to 95 and 35 characters, respectively. This material has proven 
invaluable in lessening the disadvantages of relying on a single code, in this case, the 
“E-code,” to describe the circumstances of complex events. 

The use of narratives from inpatient records has enabled researchers to identify 
injuries associated with burning nightwear, architectural glass, and playground 
equipment, and to identify injuries from dog bites (7,10,31-34). In the Dunedin A&E 
surveillance system, which is based on outpatient visits, only very broad codes are 
used to summarize circumstances leading to injuries (e.g., work- or MVTC-related 
injuries), although a narrative describing the circumstances leading to injury is also 
included in the computerized file. This information recently proved useful for 
estimating the incidence of dog bites for which persons were treated in outpatient 
A&E departments (7). Narratives are also considered an essential part of the national 
A&E-based injury surveillance system in Australia. 

Unfortunately, information provided in narratives varies in quality and specificity, 
so that estimates derived from them may be unreliable. In most cases, the magnitude 
of specific injuries and the factors associated with them are underestimated when 
information from narratives is used; however, the development of guidelines and 
additional training of personnel could improve the quality of information included in 
narratives. 


THE FUTURE 


The future for injury surveillance lies in developing interactive computer systems 
that can be used to record information at the first point of contact with the health-care 
system. These computer systems could include the minimum injury-surveillance data 
set and have the capacity to add modules for special time-limited studies. When a 
dog-bite-related injury is recorded, for instance, a series of extra questions could 
follow that would attempt to determine the breed of dog, whether the injured person 
knew the dog, and the behavior of the dog immediately before the attack. The 
technology and software to accomplish this have been available for some time, but in 
most countries, the will and resources to support these systems are lacking. Support 
in this context includes a health promotion infrastructure with the resources to act on 
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the information obtained. This point is well illustrated in New Zealand, which has 
arguably the best injury-hospitalization surveillance system in the world. For all 
injured persons admitted to a hospital, basic demographic data are recorded, the 
nature and circumstances of injury are coded according to the /CD, and a narrative 
describing the circumstances of the injury is included. Data on over half a million 
cases are currently available on computer tape for an 11-year period from 1979 
through 1989. Unfortunately, few know of the existence of this surveillance system, 
and even fewer have ever made any use of it. 

From a global perspective, it is hoped that the work of the international working 
group on injury surveillance under the auspices of World Health Organization and the 
Dutch Consumer Safety Unit will play a key role in the promotion of surveillance for 
injuries (35). The main objectives of the working group are as follows: 

@ To review and analyze critically existing health services-based injury- 
surveillance systems and to pinpoint basic issues that need further exploration 
in view of the evolution of these systems. 

@ To develop guidelines for the implementation of health services-based injury 
surveillance systems in communities, taking into consideration the minimal 
requirements with respect to data elements to be included—their collection, 
classification, and coding—and giving consideration to methodologic and tech- 
nical aspects. 


ACKNOWLEDGMENTS AND DISCLAIMER 


The Injury Prevention Research Unit is funded by the Accident Compensation 
Corporation and the Health Research Council of New Zealand. The views expressed 
here are those of the author and do not necessarily reflect those of the funding 
organizations. The comments and advice of D. Chalmers, G. Sherman, C. Hooker, J. 
Harrison, P. Graitcer, and W. Rogmans are appreciated. 


References 

. Sniezek JE, Finkiea JF, Graitcer PL. Injury coding and hospital discharge data. JAMA 
1989;262:2270-2. 

. Rockett IRH, Smith GS. Injuries in relation to chronic disease: an international view of 
premature mortality. Am J Public Health 1987;77:1345-6. 

. Day LH. Death from non-war violence: an international comparison. Soc Sci Med 1984;19: 
917-27. 

. Langley JD, McLoughlin E. A review of research on unintentional injury. Special Report 
Series No. 10. Medical Research Council of New Zealand, Auckland, New Zealand, 1987. 

. Committee of Trauma Research, Commission on Life Sciences, National Research Council 
and the Institute of Medicine. Injury in America. Washington D.C.: National Academy Press, 
1985. 

. Committee to Review the Status and Progress of the Injury Control Program at the Centers 
for Disease Control. Injury control: a review of the status and progress of the injury control 
program at the Centers for Disease Control. Washington, D.C.: National Academy Press, 
1988. 

. Langley JD. The incidence of dog bites in New Zealand. N Z Med J 1992;105:33-5. 

. France G, Barrow M. Home accident surveillance system. In: Eylenbosch WJ, Noah ND (eds). 
Surveillance in health and disease. Oxford, England: Oxford University Press, 1988:202-7. 





MMWR December 1992 


9. Pearce ND. Health information resources: United States—health and social factors. In: 
Holland WW, Detels R, Knox G (eds). Oxford textbook of public health. Oxford, England: 
Oxford University Press, 1991:11-28. 

. McLoughlin E, Langley JD, Laing RM. Prevention of children’s burns: legislation and fabric 
flammability. N Z Med J 1986;99:804-7. 

. Laing RM, Bryant V. Prevention of burn injuries to children involving nightwear. N Z Med J 
1991;104:363-5. 

. Chalmers DJ, Langley JD. Epidemiology of playground equipment injuries resulting in 
hospitalization. J Paediatr Child Health 1990;26:329-34. 

. Langley JD, McLoughlin E. Injury mortality and morbidity in New Zealand. Accid Anal Prev 
1989;21:243-54. 

. Baranick JI, Chatterjee BF, Greene YC, Michenzi EM, Fife D. Northeastern trauma study: I. 
magnitude of the problem. Am J Public Health 1983;73:746-51. 

. Graitcer PL. The development of state and local injury surveillance systems. J Safety 
Research 1987;18:191-8. 

. Waller AE, Baker SP, Szocka A. Childhood injury deaths: national analysis and geographic 
variations. Am J Public Health 1989;79:310-5. 

. Morrison P, Kjellstrom T. A comparison of hospital admissions data and official government 
statistics of serious traffic accident injuries. N Z Med J 1987;100:517-20. 

. Allan BC, Reinken J. Accident and emergency department utilization. Wellington, New 
Zealand: Department of Health, Special Report Series No. 70, 1984. 

. World Health Organization. Manual of the international statistical classification of diseases, 
injuries, and causes of death. 9th revision. Geneva, Switzerland: World Health Organization, 
1978. 

. Baker SP. Injury classification and the international classification of diseases codes. Accid 
Anal Prev 1982;14:199-201. 

. Langley JD. The international classification of diseases codes for describing injuries and 
circumstances surrounding injuries: a critical comment and suggestions for improvement. 
Accid Anal Prev 1982;14:195-7. 

. Langley JD, Chalmers DJ. Place of occurrence of injury events in New Zealand compared 
with the available /CD codes. Methods Inf Med 1987;28:109-13 

. Hartley PG. NISPP coding manual, 3rd Edition. Adelaide, Australia: National Injury Surveil- 
lance and Prevention Project, 1988. 

. Miller TR, Luchter S, Brinkman CP. Crash cost and safety investment. Accid Anal Prev 
1989;21:303-15. 

. American Association for Automotive Medicine. The abbreviated injury scale—1990 revision. 
Arlington Heights, Virginia: American Association for Automotive Medicine, 1990. 

. Mackenzie EJ, Shapiro S, Moody M, Siegal JH, Smith RT. Predicting post trauma functional 
disability for individuals without severe brain injury. Med Care 1986;24:377-87. 

. Accident Compensation Corporation. Injury Statistics — Sport. Vol. 2. New Zealand, 1990. 

. Accident Compensation Corporation. Injury Statistics— Sport. Vol 2. New Zealand, 1991. 

. Langley JD, Norton R. Guidelines for a minimum data set for injury surveillance: an injury 
prevention research perspective. Dunedin, New Zealand: Injury Prevention Research Unit, 
1991. 

. Irving L. Report on consensus forum for minimum data set for injury surveillance in 
emergency departments. Auckland, New Zealand: Injury Prevention Research Centre, 
University of Auckland, 1992. 

. Langley JD, Chalmers DJ, Collins B. Unintentional injuries to students at school. J Paediatr 
Child Health 1990;26:323-8. 

. Johnston SE, Langley JD, Chalmers DJ. Serious unintentional injuries associated with 
architectural glass. N Z Med J 1990;103:117-9. 

. Chalmers DJ. Falls from playground equipment: an overview. A background paper prepared 
for the Child Accident Prevention Foundation’s National Childhood Injury Prevention Forum. 
Wellington, New Zealand: Injury Prevention Research Unit, Dunedin, 1991. 

. Vimpani GV, Hartley P. The national injury surveillance and prevention project: interim 
report. Melbourne, Australia: Child Accident Prevention Foundation of Australia, 1988. 

. Rogmans WHA. Injury surveillance methodology development. Amsterdam, Netherlands: 
Consumer Safety Institute, 1991. 





Vol. 41 / Supplement MMWR 


Surveillance: The Tool and Its Users 
David W. Fraser 


..la situation sanitaire des hommes 
qui peuplent cette planéte malade 
apparait comme |’enjeu majeur d’un 
combat dont les armes restent a inventer.* 
Le Monde 
6 March 1992 


The health of the people is indeed at stake, as suggested by the above statement 
from a skeptical French press, but whether the weapons of the battle have been 
invented is a matter that may be clearer to the participants of this conference than to 
the editors of Le Monde. Over the past 3 days, the speakers have described the battle 
and surveillance, an important weapon that already exists. 

Having listened to the discussions, however, | am left uncertain that we have made 
a convincing case that we are all fighting the same battle. Or, in Dr. Hopkins’ more 
attractive metaphor, it seems that each of us knows where she or he is, but | am less 
sure that we are all in the same place. 


UNCOMMON GROUND 


Assembled for this conference are people with very different problems, and those 
differences are evident on a variety of scales. 

On a time scale, the usual differences between acute and chronic health problems 
call for surveillance systems with very different response times. Cases of acute 
communicable disease, toxic damage, or certain forms of injury call for an immediate 
response to remove the common source and prevent additional cases. Behavior- 
related diseases of long latency, on the other hand, require surveillance of knowl- 
edge, dangerous behavior, or other risk-factor exposure. Changes come slowly, so 
the pace of surveillance is appropriately more measured. 

On a resource scale, the countries represented in the discussions at this meeting 
vary widely. The ability to make an accurate and precise diagnosis depends heavily 
on resources and affects profoundly the form of most surveillance systems. Inade- 
quacy of laboratory and clinical resources is widespread. The lack of trained (and 
retained) people cripples a surveillance system. Shortcomings in transportation, 
communication, and computing limit what can be done. Those of us who work in 
Tanzania and Pakistan can dream of reporting through a national computer network 
like the French MINITEL system, but, like a large proportion of President Mitterrand’s 
public works, such a system requires tremendous investment in infrastructure. Still, 
computers and telecommunications may cost less than transportation and may allow 
efficient use of those data that can be obtained. 


* The health situation of the people who occupy this sick planet looks like the stakes in a battle 
for which the weapons have yet to be invented. 
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On a political scale, the surveillance issues that seem prominent to persons in 
central government are different from those that affect people working at the local 
level. Centrally, one is concerned with national policymaking, rational resource 
allocation, problems faced by the expert who is trying to be persuasive, and 
difficulties that arise from being at a considerable distance from the health events that 
one is trying to affect. At the local level, one senses more directly the needs of the 
public, one is concerned with the problems of the front-line health worker, and one 
has the benefit of immediate access to health events of interest. As public health 
activities become decentralized, e.g., in the Philippines and the Americas, the 
tensions associated with this difference in political scale will be felt all the more. 


ELASTIC DEFINITION OF SURVEILLANCE 


The range of uses that have been made of the term “surveillance” suggests that 
the participants in this conference have not agreed on what surveillance is or— 
perhaps more important—what it is not. The definition suggested by Thacker and 
Berkelman has been widely quoted, but at least two elements of that definition seem 
to allow for very wide interpretation (7). 

The requirement that the systematic collection, analysis, and interpretation of data 
be “ongoing” seems well met by many of the examples cited during the conference. 
Notable among these examples was the daily reporting, described by Secretary 
Periquet, of health problems in evacuation camps during the early days of the 
eruption of Mount Pinatubo; the at-least weekly reporting that Dr. Valleron described 
from physician-volunteers participating in the French nationwide reporting of infec- 
tious disease; and the monthly infectious-disease reporting discussed by Dr. Chen 
from the People’s Republic of China. Less clearly within the spirit of the term 
“ongoing,” however, is the presumably annual updating of the 18 health-status 
indicators for the United States, as described by Dr. Stroup. Indeed, stretching the 
definition even further are the estimates of the critical parameters described by Dr. 
Shepard that underlie the World Bank’s Health Sector Priorities Review. It was not 
made clear that the Bank had any plans to update those estimates. Dr. Philip 
Brachman captured this issue in his question to the conferees as to the distinction to 
be made between a survey and surveillance. 

Thacker and Berkelman suggest that the things to be subjected to surveillance are 
“specific health events.” That requirement has seemed too confining for several 
speakers at this conference. Dr. Sepulveda urged that surveillance be used not only 
for health outcomes but also for population changes— including migration—and for 
health services. Dr. Chunharas called for surveillance of equity, among other charac- 
teristics of a health system. The spectrum of health-related matters that have been put 
under surveillance ranges from cases of salmonellosis through prevalence of ciga- 
rette smoking to the attrition of specialist physicians from hospitals. 

Dr. Murugasampillay wistfully observed that it was not always easy to distinguish 
a surveillance system from a health-information system, a management-information 
system, or essential national health research. | might draw from Humpty Dumpty in 
Through the Looking-Glass the thought that surveillance seems to mean whatever we 
want it to mean (2). 

Although definitions can be inconveniently confining, | suggest that a distinction 
be made between “surveillance” and “what public health workers need to know in 
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order to do their job well.” If that distinction is not made, public health practitioners 
are unlikely to convince others that they have a special need with regard to 
surveillance (because workers in any field need to know what they need to know), and 
other information needs (such as knowledge of economic development in a country) 
that could affect how and whether the work of public health can be accomplished 
might be overlooked. 


RIGID DEFINITION OF DECISION MAKER 


Recognizing that, if public health programs are to succeed, important people need 
to be convinced of their value, participants of this conference have wisely focused on 
the topic of ‘decision makers.” Essentially all of that discussion, however, has 
concerned persons in major governmental units who are legally mandated to allocate 
the resources of those units. Largely overlooked are the individual citizens whose 
decisions, in the aggregate, | consider to be far more important to the success of 
public health programs. 

Public health officials, particulariy those in central government offices, may find it 
easier to consider the public as the substrate —a thing to be acted upon—rather than 
a set of agents in their own right. This view of the public as passive is unsatisfactory 
both because it leads to a missed opportunity to organize agents for constructive 
change and because it overlooks the ultimate arbiters of program success. 

One advantage of decentralization, whether of public health programs or other 
governmental activities, is the potential for clearer recognition of local problems and 
access to local resources for their solution. If villagers are involved in the design of 
programs that they judge to be useful to themselves, they are likely to be prepared to 
support them, through utilization, volunteer work, or even cost sharing. In the 
programs of the Aga Khan Development Network, these three elements of commu- 
nity participation are central to the emphasis on self-sustainability. 

In judging how to influence decision makers, one clearly does need to understand 
the basis on which decisions are likely to be made. In this conference, Dr. Sederburg 
contrasted what he considered to be the rational, cost-effectiveness-based reasoning 
of public health officials with the intuitive decision making of politicians. | suspect that 
what he described as intuitive is actually pretty rational, but that it is based on a 
different set of values and goals from that of the usual public health worker. At the 
same time, | hope that public health decisions take into account more than cost- 
effectiveness. As pointed out by Dr. Cutts, such a narrow view has been used to 
withhold funding for clinical care of patients with acquired immunodeficiency 
syndrome (AIDS) in some parts of the developing world. However, decision making 
based solely on fiscal considerations creates the risk of rending the very fabric that 
holds our societies together. Without an intact social fabric, we cannot sustain the 
governments that conduct public health programs. 

In order to make good decisions, a person needs both education and information. 
Education can empower people to recognize that to a considerable degree they can 
control what happens to them and, using data to evaluate the success of their 
activities, can adjust them accordingly. The importance of education to the success of 
public health is too easily overlooked. 

Dr. Osterholm urged public health officials to speak with one voice in providing 
health information to the public, so as to avoid confusing that public. Although | am 
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sympathetic with his goal, | believe that the value of science in advancing the practice 
of public health argues against requiring such unanimity. Science cannot flourish if 
alternative interpretations are suppressed, and public health cannot flourish without 
the intimate support of science. 


SURVEILLANCE RECONSIDERED 


This conference has provided a splendid review of surveillance at its most 
sophisticated level. The focus, however, has largely been on the potential and need of 
surveillance at the national or, to a lesser degree, provincial level. The importance of 
surveillance at the local level should probably have been stressed more, because the 
local generation and use of surveillance data can address problems quickly and 
effectively. This kind of response, in turn, can reinforce the support of the local 
population for public health programs and enhance the job satisfaction of local health 
workers. The lack of sophisticated statistical, clinical, or laboratory resources does not 
render such locally based surveillance unimportant. For example, the regular review 
of all deaths in a village of children <5 years of age can focus on those that could have 
been prevented. For example, in southern Saurashtra, in the Indian Province of 
Gujarat, recognition that children may fall into wells and drown led to the construc- 
tion, around the mouths of village wells, of low walls to keep children out. These walls 
were surmounted with pulleys to assist in lowering and raising water buckets safely. 

Ongoing surveillance should be complemented with one-time scientific studies to 
answer questions or respond to opportunities raised by the surveillance. Just such an 
opportunity presents itself at this time in the Kwale District on the coast of Kenya, 
south of Mombasa. For several years the growth of young children there has been 
monitored in government dispensaries, with the results duly recorded on charts kept 
by each mother. Only recently, as the Aga Khan Development Network has initiated 
work in many of the villages there, has growth monitoring been supplemented with 
education about nutrition, aimed at teaching mothers how to use indigenous 
foodstuffs, such as eggs and groundnuts, to supplement children’s diets. Over the 
next year, a comparison of growth rates of children in program villages with those in 
nonprogram villages during the year before the nutrition education program started 
would go far toward showing the incremental value of education about nutrition on 
growth of young children. 


FUTURE DISCUSSION 


Although this conference was impressively comprehensive in its survey of surveil- 
lance, three topics suggest themselves for consideration at future gatherings of those 
interested in surveillance: 

@ The training, retention, supervision, and evaluation of front-line public health 
workers (community health workers and public health nurses) in locally based 
and locally used surveillance systems. 

@ The advantages and disadvantages of decentralization of the public health 
system. 

@ The importance to public health programs of other disciplines and governmental 
sectors, including education and economic development. 
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Future Directions for Surveillance 


David J. Sencer 


Professor Chambaud said he did not attend the 1968 World Health Assembly. And 
since Dr. Lucas has already left the symposium, | guess | am the only member of the 
audience who was at that 1968 meeting. So it will be difficult to contradict what | say 
happened. | am also the oldest person here, which gives me certain privileges of 
holding strong opinions and also of having some claim to institutional memory. 

Those of you who were at the Centers for Disease Control (CDC) before 1977 know 
that | like to have the last word in meetings. But times change and now Drs. Waldman 
and Thacker will be able to pick up the pieces after me. So | may be purposely 
provocative. 

| want to make three main points. Then | will offer some observations about the 
past 3 days of this symposium. 

@ You cannot have authority without also accepting responsibility and account- 

ability. 

@ Do not waste time trying to convert the converted. 

@ In surveillance, the medium is not the message. The message is the outcome. 

Now for the observations. 

The first systematic use CDC made of surveillance beyond the area of communi- 
cable disease was family planning. A CDC staff member was assigned to the Georgia 
State Health Department to use surveillance techniques to evaluate their family 
planning program. The greatest health problem today is the world’s population, and 
there has been only one mention of the use of surveillance in the arena of population. 
Dr. Lloyd Kolbe did mention pregnancy as one of the three epidemics facing teenage 
girls. Is surveillance not applicable to population issues and the means of assuring 
families the choice of child spacing? 

Several people have offered definitions of surveillance, including a 1986 definition 
that read almost word for word like Dr. Alexander Langmuir’s 1973 definition used in 
his Shattuck Lecture at Harvard. Most of the definitions stop short of the one | like 
best, which includes not only collection, analysis, and dissemination, but the 
determination of what corrective action has been taken and whether that corrective 
action was adequate. 

Back to my original three points. | think they all relate to getting surveillance on the 
agenda for public health, although | am not sure that just having it on the agenda is 
sufficient. Being on the agenda is like being on a dance card. Being on the card is 
important, but so is with whom you dance. Surveillance wants to dance with the 
policymakers, not just share the agenda with them. 

@ You can’t have authority without accepting responsibility and accountability. 

| was distressed as | heard in some of the presentations the attitude that 
surveillance should not dirty its hands with implementation. | hasten to acknowledge 
this has been more prevalent in the comments of the U.S. speakers than in those of 
speakers from the developing world. Surveillance should not be merely an advisory 
function; it should be intimately involved in the planning of actions that are based on 
surveillance information. We have heard that surveillance has a major role in helping 
to set goals. It also has a major role in assessing success or failure in meeting those 
goals. 





198 MMWR December 1992 


The surveillance team must be so intimately involved that it shares in the 
responsibility and accountability for success and failure. But one can argue that 
failure to reach a goal may reflect such external factors as the economy or human 
resources. Dr. Fraser raised the issue of whether surveillance should extend to the 
stock market and the commodity market. The regulation and tracking of the market is 
not public health surveillance function, but that function must recognize and appre- 
ciate the importance of such fields and build such constraints into the area of 
forecasting that Dr. Kilbourne described. 

We heard an excellent description of the functions of the National Epidemiology 
Board of Thailand. To me, the fact that they are intimately connected to the Ministry 
of Health is important. But in the discussion, Dr. Seth Berkley of the Rockefeller 
Foundation suggested that having such Boards outside the framework of the Ministry 
could relieve the Ministry of “taking the heat” for difficult decisions. | urge that we not 
forget that as representatives of the people, we should expect to take the heat. 
President Harry Truman said, “If you can’t take the heat, get out of the kitchen.” In 
other words, if you want to be on the agenda, you cannot approach the decision 
makers with advice and counsel and then walk away. You must continue to be 
involved. 

In order to be involved, the surveillance worker, team, or function must demon- 
strate usefulness — not just in the traditional areas of the epidemiology of infectious 
and chronic diseases — but surveillance must actively engage in the use of techniques 
in that “black box” we call “health-care delivery.” Several references have been made 
to having surveillance meet urgent needs. It is just as important to apply surveillance 
techniques to the routine as it is to the urgent. For example, if a Ministry of Health or 
health department has responsibilities for health care, that is where the money is now 
and will continue to go. By applying surveillance techniques to the delivery system, 
decision makers can be shown where costs can be avoided, and if the surveillance 
worker is truly involved, some of these resources can be captured for prevention 
programs. 

This is not just hypothetical. In 1966, CDC inherited the Foreign Quarantine 
Program (FOP) of the United States Public Health Service. The FOP was following 
practices that were based on history rather than surveillance, e.g., boarding the 
Queen Mary in New York harbor to check vaccination certificates. CDC began 
applying surveillance instead of quarantine and was able to reduce the staff of the 
Foreign Quarantine Program from 660 to 40. Those positions and associated funds 
were reallocated to other programs at CDC—e.g., family-planning evaluation, small- 
pox eradication, chronic disease, and nutrition. 

®@ Don’t waste time trying to convert the converted. 

This meeting has allowed a great interchange of information among surveillance 
workers. We postulate that we have the answers and know the techniques, and the 
problem is how to get those retrogressive decision makers to make better use of our 
skills. However, there are no state health officers, no city health officers, and only one 
agency head, one Secretary of Health, and one retired politician in attendance. These 
are the decision makers, and they are not represented. If we are serious about getting 
surveillance on the agenda and improving health and quality of life, we need to find 
out from them what they need to know. 
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| think it was unkind of one of the symposium participants to say that decision 
makers only need to be told two or three things, because they will not remember 
more. If we spoon-feed our decisions makers, they will realize what we are doing and 
turn elsewhere for advice. The question was raised yesterday about how best to 
approach decision makers. | have some suggestions: 

@ Never let the decision maker that you work for be surprised. The mayor, 
governor, president, or prime minister does not want to read about a local 
epidemic of cholera in his or her morning newspaper. 

@ Assume that the decision maker is as smart as—or maybe even smarter 
than—you are. 

@ Talk the language of the decision maker, but do not be condescending. 

@ Remember that the decision maker is the politician, and you are the technician. 

@ Establish your credibility by 
a. bringing good news as well as bad news; 

b. letting the decision maker tell the good news, and you tell the bad news; 
c. having the courage to say “I don’t know.” 

As Dr. Hopkins noted in the symposium’s opening address, the headlines in the 
Nigerian newspaper commenting on the success of the guinea worm control program 
read “UNICEF Programme a Success.” It was the Ministry's program with financial 
aid from UNICEF. UNICEF knew how to meet the press; the Ministry did not. This is 
a powerful lesson. 


@ In surveillance, the medium is not the message. The message is the outcome. 

| have been concerned to hear numerous references to the fact that there was no 
scientific basis for surveillance until 1986. | am reminded of the E. F. Hutton 
advertisement about doing things the old-fashioned way. | do not suggest that we 
return to the abacus, but no matter how fancy the informatics may be, at some point 
there is a drone who enters information, and if that drone does not know why the 
information is important or what is important about it, the system will be no better 
than a manual system. | do not suggest that it is inappropriate to be pushing the limits 
of science to better the process, and | can think of no better place to do that than at 
CDC. However, in your efforts | urge you to remember what Dr. Hopkins said the first 
day of this meeting: the effectiveness of surveillance is measured by the outcome. 
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Public Health Surveillance on the 
World Health Agenda 


Ronald J. Waldman 


Public health surveillance has been on the world health agenda and specifically on 
the agenda of the World Health Organization (WHO) for a number of years, as the 
presentations at this symposium have amply made clear. As Dr. Hapsara mentioned 
in his opening remarks, the very first World Health Assembly in 1948 dealt with this 
issue by establishing an Expert Committee on International Epidemiology and 
Quarantine. Deliberations of this committee contributed to the establishment of 2 
daily telegraphic service for reporting outbreaks, so that national governments could 
be informed of potential dangers to the health of théir citizens. Even then, as Dr. Lucas 
and others here have noted, the intent of the committee members was to broaden the 
insular perspective that many governments held regarding international public health 
activities. In addition, technical discussions at the 21st World Health Assembly in 1968 
focused on issues of epidemiologic surveillance. 

Nonetheless, the cosponsors of the 1992 International Symposium on Public 
Health Surveillance did not intend for this meeting to be simply an anniversary 
celebration. Rather, we envisioned this as an opportunity to assess the progress we 
have made in the intervening years and to reflect on where we are now. 

As several of the speakers have noted, in many areas we have made considerable 
progress. Compared with where we were in 1968, we now have a much clearer and 
more relevant definition of public health surveillance. We have a better understand- 
ing of where surveillance fits into the development of public health systems and their 
infrastructure. With technologic advances, such as those in the field of informatics 
and computerized surveillance systems that were described yesterday, we now have 
many more options in terms of where we would like to go next. Nonetheless, we still 
face the danger that, without a clear vision, all roads will lead us nowhere in 
particular, as Dr. Hopkins noted in the opening address to this symposium. 

This meeting was not intended to commemorate the past. One of its functions is to 
allow us to take a collective deep breath in order to prepare ourselves for the rapid 
acceleration into what may become a new era of surveillance. During this era, the 
nature of health information will change substantially and we will become more 
clearly focused on the purposes for which data are being collected, analyzed, 
disseminated, and used. 

Many speakers have commented that those of us attending this symposium 
already recognize the value of surveillance. We already respect it as an important 
pillar of support to public health programs in all countries and at all administrative 
levels. We have heard surveillance referred to as the cement that holds in place the 
cornerstone of public health. Many speakers have emphasized why surveillance is 
important, both in general terms and in specific instances where it has shed critical 
light on specific public health problems. 

One of the stated objectives of this meeting was to enhance, on an international 
scale, an understanding of the important role surveillance can play in reducing the 
burden of illness throughout the world. Over the past three days, symposium 
participants have demonstrated repeatedly that public health surveillance is needed 
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to identify high-priority public health issues and to guide the development and the 
implementation of solutions to these problems. 

Information derived from surveillance must first be used to support implementa- 
tion activities, such as the provision of hospital-based and community-level health 
services. It needs to support management functions, including policy analysis and 
formulation, planning, and evaluation. Finally, it needs to support developmental and 
capacity-building activities, such as training, health education, and research. 

In addition to hearing about why we do surveillance, we have also heard a great 
deal about what surveillance is. | agree, as others today have stated, that there is 
some confusion about the exact scope of surveillance. | was struck yesterday by the 
contrasting views of two speakers, one who suggested that surveillance was more 
than just a health information system and the other who referred to surveillance as an 
important component of a health information system. 

Nonetheless, there has been little disagreement as to the general scope of 
surveillance. | think that the discussions at the symposium clearly reflect what the 
World Health Organization (WHO) refers to as the essential epidemiologic capacities 
that all member states should possess and that serve as a focus of a WHO program 
currently under development. 

Essential epidemiologic capacities include the following: 

First, all countries should possess the capacity to assess and to monitor trends in 
the health status of their populations. This includes measures of morbidity and 
mortality as well as other more positive measures of health status, such as those that 
Dr. Sepulveda referred to in his address. 

Second, there should exist the capacity to assess and to identify risk factors, i.e., to 
monitor exposure of the population to factors that may adversely affect health. 

Third, there should be capacity to measure and to follow trends in access to and 
use of health services. At this symposium, Dr. Hapsara, Secretary Periquet, and others 
have stressed the notion of equity. Dr. Nakajima, current Director General of the 
World Health Organization, recently announced that the principle of equity is a 
fundamental element of the paradigm for health action. Recognition of the roles that 
public health activities in general and surveillance in particular can play in ensuring a 
more equitable distribution of resources should figure prominently in our efforts to 
improve existing surveillance mechanisms. These improvements should enhance the 
ability of all persons to exercise their right to a healthy life in the broadest sense of 
that term. 

Fourth, all countries should have the epidemiologic capacity to detect emerging 
health problems and to respond to them in a timely and appropriate fashion. This 
capacity ranges from having the resources to investigate outbreaks of acute disease 
to mounting a response to epidemics that may be emerging at a slower rate, such as 
those associated with chronic and environmental conditions. 

Fifth, countries must have the ability to evaluate the impact of public health 
policies and public health programs. This process of evaluation reflects the ongoing 
nature of public health surveillance activities. Surveillance is and must be a dynamic 
and changing process. It is most frequently depicted as a closed loop linking 
information, decision makers, and public health action. But, in accord with the 
metaphor of Alice and her route to no place in particular, it is important to remember 
that there may be several roads culminating in the same destination. 
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Sixth, we must develop the ability to convey information more effectively to 
policymakers, to managers of public health programs, and to the public. 

These six essential capacities summarize what we expect those who use public 
health surveillance to accomplish. We hope that this symposium will serve as a 
springboard for future discussions and collaboration among all the individuals and 
organizations represented here. The notion of partnership is an extremely important 
one. Donor agencies, technical agencies, and public health officials from all admin- 
istrative levels of both developed and developing countries need to contribute to 
building these essential epidemiologic capacities. 

| would now like to focus on several important issues that have emerged during 
this symposium. The first concerns conducting surveillance at the local level. 
Although efforts were made to represent at the symposium the perspectives of all 
levels of the public health community, it has occurred to me and others that one 
perspective was underrepresented —that of the local level. Discussions during the 
past three days have reflected the growing importance of this level of public health 
practice. | would like to place more emphasis on this perspective than it has received 
before. 

Yesterday, Dr. Murugasampillay noted that decision making starts with the nurse 
in the most remote health-care facility. | would go further to suggest that decision 
making begins even more peripherally. It begins in the home—with the mother who 
must decide whether to bring her child for vaccination or whether a particular enisode 
of diarrhea requires professional treatment. As Mr. Schwitzer pointed out to us 
yesterday, it begins with the individual who must decide what to do about his benign 
prostatic hypertrophy or her mild hypertension. 

The types of decisions that we participants at this symposium make in our work 
may not always be helpful to those at the local level. Governments and academic 
centers are sometimes substantially distanced from the actual heart of decision 
making. Moreover, the point Senator Sederburg made in his presentation should not 
be dismissed lightly. In essence, the public health community is another special- 
interest group. We should try to have a voice that speaks to the policymakers as 
strongly as possible, but the constituency of government remains the public. And, as 
Senator Sederburg pointed out, the public is primarily interested in local issues. In 
order for public health officials to serve the public more effectively, the power for 
making data-based decisions must be maximally developed at the local level. In order 
to pay more than just lip service to the notion of equity in public health, when we 
speak of data for decision making, we should hear ourselves saying local data for 
local decision making. 

Second, | wouid like to address the issue of resources. The development and 
distribution of human technologic and financial resources required for addressing 
priority health needs is another element of the Director General’s paradigm for public 
health action. There is no denying the fact that providing support for surveillance 
activities is simply not as appealing to those who allocate resources as providing 
support for impact-oriented programs that have high visibility and are newsworthy. In 
his remarks, Dr. Sencer underscored this point by extolling us to emphasize outcome 
rather than process. Imagine the newspaper headline, “New Surveillance System 
Developed, Valid Representative Data Available.”’ | doubt it! Nonetheless, we have 
heard repeatedly during the past few days that policymakers respond to headlines — 
whether from the computer, in print, or on television. 
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Training, in particular, is an expensive and long-term undertaking. Innovative ways 
must be found to impress upon those who allocate resources the importance of 
developing infrastructure. Alternatively, some sort of tax needs to be levied on impact 
programs to assist the support functions on which they rely. 

| was pleased by the prominent role communications played in this symposium. As 
| have mentioned, the ability to communicate effectively is considered by WHO to be 
an essential epidemiologic capacity. But | was somewhat distressed that, in our 
deliberations, only one direction of information flow received emphasis —that is, how 
the technician can talk with the decision makers, as we have called them. 

Communication is, in fact, a two-way street. Like so many people in this audience, 
| tend to conduct my daily work in a language that is foreign to me. | am familiar with 
the frustrations that this can cause and, even worse, the misunderstandings that arise 
because of a failure to “speak the same language.” | do not think it is necessary for 
technicians—those of us who conduct public health surveillance—to be forced to 
speak the language of politicians. In the short term, this may be necessary to get their 
attention. But in the long term, it will be important for us to develop a common 
language that we can use with decision makers. A common language would serve us 
well to ensure that communication continues to be defined as a two-way street. 

| want to turn briefly to the question that Sarah MacFarlane just raised. She asked 
an intriguing and interesting question: What type of surveillance system would you 
implement in a resource-depleted country recently torn by civil war where there are 
high levels of malnutrition, epidemics are common, and little infrastructure is in place 
for delivering primary health care to its citizens? It is a difficult question to answer. It 
reflects an issue that, to some extent, was evaded during the course of this 
symposium. This meeting has been very successful in consolidating our notions 
regarding the why and the what of surveillance. It has been some what less 
successful in addressing the issue of how. How can surveillance be made more 
relevant to decision makers in the health sector? How can the quality of data 
generated frorn both routine and focused activities be improved so that it becomes 
not only a useful adjunct but an indispensable ingredient to those responsible for the 
formulation of public health policy and to the management of our public health 
programs? How can these data be transformed into information that can be more 
effectively transmitted and used by both government officials and by the public? 

These are questions that were addressed during the past three days, but to some 
extent their answers went begging. Nevertheless, | believe that answers to some of 
these questions already exist and that others are being developed. Programs with 
which we are familiar—e.g., those at the Centers for Disease Control, the Field 
Epidemiology Training Program, and others—are making important contributions. 
We have heard other examples, such as the experiences in several European 
countries and those of the National Epidemiology Board in Thailand. There will be 
many answers to the question of how to make surveillance a more powerful public 
health tool. The answers lie in those experiences. Those of us in the international 
public health community must find better ways of identifying not only key problems 
but also key solutions. We must find ways to share our experiences so that the best 
answers can be found and disseminated as quickly as possible. 

As | mentioned earlier, this symposium was not conceived just as an anniversary 
celebration. It was intended instead to represent a stop along a road, a road that we 
hope is really leading somewhere. it has been a useful review of where we are and a 
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summary of the lessons we have learned along the way. We hope that it has helped 
to identify issues that need additional discussion and analysis at future meetings. 

In late 1993 the World Health Organization will be holding an expert committee 
meeting on strengthening epidemiology for public health action. We hope that this 
symposium will lead directly into the 1993 general meeting. We would like that 
meeting to address many of the same issues that have been raised at this sympo- 
sium. We hope that answers to many of the questions raised here will soon be 
available. In the meantime, in spite of the fact that this talk is entitled ‘‘Public Health 
Surveillance on the World Health Agenda,” | think it appropriate to insist on 
increasing the presence of surveillance—not only on the agendas of meetings and 
symposia, but, as Dr. Sencer suggested, also in the daily activities of public health 
practice. Surveillance needs to be included in the basic training programs of all health 
workers. Surveillance must become a more important consideration —of the techni- 
cians who are responsible for the collection, analysis, and dissemination of data, and 
of the politicians, program managers, community officials, and household decision 
makers who have equal responsibility for using that information wisely and effec- 
tively to improve the public’s health. 
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INTRODUCTION 


Health professionals who set health policies and manage prevention and disease 
control programs are committed to the goals of reducing disease- and injury-related 
morbidity and mortality and improving the public’s health and quality of life. To 
determine what health policies are needed and what actions should be taken, 
decision makers need information to face important questions, including 

What are the most serious health problems today? 

What are the emerging health problems? 

Can these problems be prevented? 

What are the effectiveness and costs of various prevention and control strate- 
gies? 

Which prevention and control strategies should be implemented? 

What is the impact on health outcomes of alternative prevention and control 
strategies? 

Do prevention and control strategies need to be modified so that objectives can 
be met? 

How should scarce economic, material, and human resources be allocated and 
targeted in order to achieve health goals? 

Public health surveillance can provide the needed information for answering these 
questions. 

Public health surveillance is defined as the ongoing, systematic collection, analy- 
sis, and interpretation of data on specific health events for use in the planning, 
implementation, and evaluation of public health programs (7 ). Timely dissemination 
of these data to persons who need to know is essential to effective prevention and 
control. 

A public health surveillance system includes the functional capacity for data 
collection, analysis, and dissemination linked to public health programs, and the 
system can be understood only in the context of specific health outcomes. For 
greatest relevance, a surveillance system must, when necessary, allow the integration 
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of epidemiologic, behavioral, laboratory, demographic, and other types of data to 
provide the information needed by the public health officials who must take action. 
Examples of integration of these different types of data, which has proven invaluable, 
include injury data linked with behavior associated with alcohol use, occurrence of 
chronic disease caused by behavior associated with tobacco use, and laboratory 
confirmation of reported cases of such diseases as malaria and shigellosis. 

Are surveillance data being used effectively by decision makers in public health? 
The concepts of surveillance imply great potential for these data to be used for 
rational decision making. Is reality matching its promise? 


HISTORY 


To understand better the real and practical potential for public health surveillance, 
it is worthwhile to remind ourselves of its history and development. Current concepts 
of public health surveillance evolved from public health activities developed to 
control and prevent disease in the community. In the late Middle Ages, governments 
in Western Europe assumed responsibility for both health protection and health care 
of the populations of their towns and cities (2). A rudimentary system of monitoring 
illness led to regulations against polluting streets and public water, construction for 
burial and food handling, and the provision of some types of care (3). In 1766, Johan 
Peter Frank advocated a more comprehensive form of public health surveillance with 
the system of police medicine in Germany. This surveillance covered school health, 
injury prevention, maternal and child health, and public water and sewage (2). In 
addition, Frank delineated governmental measures to protect the public health. 

The roots of analysis of surveillance data can also be traced to the 17th century. In 
the 1680s, von Leibnitz called for the establishment of a health council and the 
application of a numerical analysis in mortality statistics to health planning (4 ). About 
the same time in London, John Graunt published a book, Natural and Political 
Observations Made Upon the Bills of Mortality , in which he attempted to define the 
basic laws of natality and mortality. In his work, Graunt developed some fundamental 
principles of public health surveillance, including disease-specific death counts, death 
rates, and the concept of disease patterns. In the next century, Achenwall introduced 
the term “statistics,” and over the next several decades vital statistics became more 
widespread in Europe. Nearly a century later, in 1845, Thurnam published the first 
extensive report of mental health statistics in London. 

Two prominent names in the development of the concepts of public health 
surveillance are Lemuel Shattuck and William Farr. Shattuck’s 1850 report of the 
Massachusetts Sanitary Commission was a landmark publication that related death, 
infant and maternal mortality, and incidence of communicable diseases to living 
conditions (5). Shattuck recommended a decennial census, standardization of no- 
menclature of causes of disease and death, and collection of health data by age, sex, 
occupation, socioeconomic level, and locality. He applied these concepts to program 
activities in immunization, school health, smoking, and alcohol abuse and introduced 
these concepts into the teaching of preventive medicine. 

William Farr (1807-1883) is recognized as one of the founders of modern concepts 
of surveillance (6). As superintendent of the statistical department of the Registrar 
General's Office of England and Wales from 1839 to 1879, Farr concentrated his 
efforts on collecting vital statistics, on assembling and evaluating those data, and on 
reporting both to responsible health authorities. 
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In the half century after Farr’s death, mechanisms began to be authorized and 
developed for the systematic reporting of diseases to health authorities in Europe and 
the United States. In Europe, compulsory reporting of infectious diseases began in 
Italy in 1881 and Great Britain in 1890. In the United States, a law was enacted in 1893 
to provide for the collection of information each week from state and municipal 
authorities throughout the country (7). It was not until 1925, however, following 
markedly increased reporting associated with the severe poliomyelitis epidemic in 
1916 and the influenza pandemic in 1918-19, that all states began participating in 
national morbidity reporting (8). 

The various forerunners of the Centers for Disease Control and Prevention (CDC) 
began contributing to the developing science of surveillance following their creation 
in the 1940s. From its beginnings, CDC has been involved in the surveillance and 
analysis of morbidity and then morbidity plus mortality. During this period, a major 
area in which surveillance efforts were directed was the detection, control, and 
eradication of malaria (9). 

In the 1950s and 1960s, surveillance continued to develop as a tool and weather 
vane of public health practice. Focused surveillance programs were invaluable in 
containment efforts associated with the global program to eradicate smallpox. On the 
domestic scene, in 1951 the newly organized Conference (now “Council”’) of State 
and Territorial Epidemiologists began its ongoing collaboration with CDC to assess 
the direction and scope of surveillance and to evaluate reporting and analytic 
procedures associated with the conduct and application of surveillance programs. 
During this time, surveillance became a major tool in control and elimination efforts 
for such public health problems as poliomyelitis, measles, rabies, and enteric 
diseases. 

In 1963, Alexander Langmuir described the scope of surveillance as the collection, 
analysis, and dissemination of data (9). His definition did not encompass direct 
responsibility for control activities. In 1965, the Director General of the World Health 
Organization (WHO) established the Epidemiological Surveillance Unit in the Division 
of Communicable Diseases of WHO (10 ). The division's director, Karel Raska, defined 
surveillance much more broadly than Langmuir had, including in his definition “. . . 
the epidemiological study of disease as a dynamic process” (170). In the case of 
malaria, he saw epidemiologic surveillance as encompassing control and prevention 
activities. Indeed, the WHO definition of malaria surveillance included not only case 
detection, but also the preparation and analysis of blood films, drug treatment, 
epidemiologic investigation, and follow-up (177). 

In 1968, the 21st World Health Assembly focused on national and global surveil- 
lance of communicable disease, applying the term to monitoring targeted diseases 
rather than monitoring the individuals who had those diseases (12). The Director 
General of WHO asked Langmuir to prepare a working paper for the more than 100 
countries that would participate in the Assembly. With consultation from Raska and 
others, Langmuir developed a working paper and in the year before the Assembly 
obtained comments from throughout the world on the concepts and practices 
advocated in the paper. At the Assembly, Adetokunbo Lucas served as General 
Chairman of the Technical Discussions. The working paper was endorsed, and 
discussions of the national and global surveillance of communicable disease identi- 
fied three main features of surveillance: a) the systematic collection of pertinent data, 
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b) the orderly consolidation and evaluation of these data, and c) the prompt 
dissemination of results to those who need to know— particularly those in a position 
to take action. 

The discussion at the Assembly reflected the more focused concept of epidemio- 
logic surveillance and addressed the application of the concept to other public health 
problems in addition to communicable disease (12 ). The newly crafted description of 
epidemiologic surveillance was said to imply “the responsibility of following up to 
see what effective action has been taken.” 


SURVEILLANCE IN THE 1990S 


The Context 


In the quarter century that has elapsed since the 1968 Assembly, we have seen 
surveillance play a role in the control and elimination of communicable diseases such 
as poliomyelitis and smallpox. At the same time, we have seen surveillance applied 
to meet the challenges of such new health problems as human immunodeficiency 
virus (HIV) infection—the cause of acquired immunodeficiency syndrome (AIDS) — 
and emerging health issues such as injuries and noncommunicable diseases. Al- 
though the scope of surveillance activities has changed, we have also witnessed the 
evolution of surveillance methodology, with the adoption of computerized systems 
that permit the rapid transfer and analysis of information. Development and applica- 
tion of new statistical methods have increased the quantitative sophistication of 
surveillance techniques. 

During this period, we have seen growing interest in developing methods for 
evaluating public health surveillance systems (1,73). Systems should be evaluated 
periodically on the basis of usefulness, cost, and quality. Recently, explicit criteria 
have been formulated for evaluating surveillance systems (13,14). A surveillance 
system can be assessed by the following eight attributes: a) sensitivity, b) specificity, 
c) predictive value positive, d) representativeness, e) timeliness, f) simplicity, g) 
flexibility, and h) acceptability. Rigorous evaluation has enhanced the scientific basis 
of public health surveillance and will ensure that a particular system is meeting its 
objectives and serving a useful public health function. 

Despite these changes in scope and methodology, surveillance remains a tool, an 
instrument for providing information that links the active components of health 
promotion and disease and injury prevention. The analysis and interpretation of 
surveillance data can allow health officials to identify problems and suggest possible 
solutions. Ongoing surveillance activities permit the assessment and modification of 
intervention efforts that have been undertaken to address identifiable health prob- 
lems. Thus, the data that public health surveillance provides in a timely fashion to the 
health sector must be used for the planning, development, implementation, and 
evaluation of public health programs. This connection between data collection and 
public health action continues to be the vital link that underscores the value and utility 
of surveillance as a tool. 
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Examples of the Impact of Surveillance on Public Health Practice 


Poliomyelitis 

A noteworthy demonstration of the value of public health surveillance occurred at 
CDC in 1955, following the Francis Field Trial for poliomyelitis vaccine. Within a few 
days after a nationwide vaccination program for poliomyelitis had been initiated, six 
cases of paralytic poliomyelitis were reported through state and local health depart- 
ment channels. Initial investigation showed that all six patients had received polio- 
myelitis vaccine produced by a single manufacturer. That manufacturer withdrew all 
outstanding lots of vaccine from use, and at the same time CDC set up a surveillance 
system. Federal, state, and local health authorities cooperated in intensive detection 
and reporting efforts and quickly identified 141 vaccine-associated cases of paralytic 
poliomyelitis, 80 of which represented family members of vaccine recipients. The 
cause of the epidemic was determined to be contamination with live poliovirus of lots 
of the particular brand of vaccine that had been associated with the six index cases of 
poliomyelitis. Had the surveillance program not been instituted—or if it had not 
functioned efficiently—many and perhaps all vaccine manufacturers would have 
ceased production of the poliomyelitis vaccine and the incidence of poliomyelitis- 
associated morbidity and mortality would probably have risen to pre-vaccine levels 
(15). 


Measles Vaccination Policies 


The United States. The U.S. Advisory Committee on !mmunization Practices 
(ACIP) recently modified measles vaccination schedules after evaluating ongoing 
surveillance that spanned outbreak periods. With the widespread use of measles 
vaccine since its introduction in 1963, measles cases decreased from pre-vaccine 
levels of 500,000 cases per year to an all-time low in 1983 of 1,497 (76). In 1989 and 
1990, a review and analysis of surveillance data showed a substantial increase in 
reported cases to 27,786 cases provisionally reported in 1990, largely associated with 
outbreaks among unvaccinated preschool-age children (accounting for as many of 
40% of cases among children <16 months of age) and among vaccinated school-age 
children. Adults >20 years of age accounted for 22% of cases; 67% of these persons 
had not been appropriately vaccinated. In consideration of these surveillance data, 
the ACIP modified U.S. measles eradication strategy. A routine two-dose measles 
vaccination strategy was recommended, with the first dose to be given at 15 months 
of age. However, for children in some areas with recurrent measles transmission, the 
age for the first dose was lowered to 12 months of age (6 months of age in some 
epidemic settings). The second dose is recommended at school entry (4 to 6 years of 
age) (16,17). 


Republic of Zaire. In 1981, a sentinel surveillance system for target diseases — 
including vaccine-preventable diseases, malaria, and diarrheal disease —was estab- 
lished in Zaire. In Kinshasa, the capital of Zaire (population of approximately 6 million 
people), cases of the targeted diseases are reported by age group from the four 
largest hospitals and nine health centers. Prior to 1989, the national policy called for 
vaccinating infants at age 9 months with Schwarz measles vaccine. 

By 1987, although vaccine coverage had been moderately high, ranging from 50% 
(documented) to 70% (including a verbal history of immunization since 1982), there 
was only modest evidence of the impact of this program on measles. Analysis of 
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sentinel surveillance data showed that 30% of persons with reported cases of measles 
were children <9 months of age. These findings were disseminated throughout the 
medical community to make practitioners more aware of the problems of high 
measles incidence and mortality in this age group. This effort led Zairean public 
health officials and others in the medical community to place a much higher priority 
on measles control. The availability of other data showing early waning of maternal 
antibodies in Kinshasa and international data demonstrating the immunogenicity of 
Edmonston-Zagreb (EZ) vaccine for infants 4—6 months of age helped Kinshasan 
officials decide that children should be vaccinated with EZ vaccine at 6 months of age. 
Kinshasa was selected as the site for a demonstration trial of EZ vaccine. An 
important consideration in this selection was the existence of the sentinel surveil- 
lance system, which would allow program impact to be monitored. In September 
1989, the new vaccine schedule with EZ vaccine was implemented. Sentinel surveil- 
lance data from Kinshasa have shown a substantial decrease in measles incidence 
since the new vaccination schedule with EZ vaccine was implemented (CDC, unpub- 
lished data, 1990). 


Chronic Disease 


Consideration of surveillance data on deaths, hospital discharges, and clinic visits 
from the Indian Health Service (IHS) and other government agencies has helped to 
focus disease prevention and control efforts among American Indians. For example, 
in the period 1980-1982, diseases of the heart emerged as the leading cause of death 
among American Indians, for the first time surpassing unintentional injuries as this 
groun’s primary cause of mortality. When the 11 IHS Regions were compared, certain 
areas were found to have much higher death rates from heart disease and stroke than 
others and than the United States overall. For example, the Bemidji Region (Minne- 
sota) has almost twice the rate of stroke deaths per year and a 58% higher rate of 
heart disease than the average for the general population in the United States. IHS 
clinic and mortality statistics show that diabetes mellitus is also a serious health 
problem for American Indians, who have death rates 268% higher than the United 
States average. On the basis of these data, the IHS and CDC have entered into a 
surveillance and intervention program to reduce the detrimental impact of these 
diseases on American Indians. 

Data from the CDC’s Behavioral Risk Factor Surveillance System (BRFSS), which is 
administered in most states, have been used to target programs for high-risk 
behavior that leads to chronic disease. Such behavior includes cigarette smoking, 
sedentary life style, and a diet high in fat. States have used such survey data to gain 
resources for programs that target (at either the societal or individual level or both) 
control or prevention of these modifiable behaviors. In Wisconsin, for example, state 
health officials have used BRFSS data on tobacco use to focus smoking intervention 
efforts in high prevalence areas. The officials have also used the survey data to 
modify mammography-screening policies. Initially, program efforts focused on en- 
couraging all women to comply with recommended screening guidelines. Subse- 
quently, their analysis of BRFSS data suggested that women who had never received 
a mammogram should be targeted by state-supported mammography programs 
(unpublished data, Wisconsin Department of Health and Social Services, 1992). 
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The Next Step? 


Public health surveillance practitioners must continue to ask the following 
questions: Are our surveillance systems relevant, and are they providing needed, 
valid, and timely information to those who have the authority to take action? Are 
surveillance data making their optimal impact on decisions needed in setting health 
policy and establishing public health practice? If not, why not? How much progress 
have we made since the technical discussions held during the Twenty-First World 
Health Assembly in Geneva in 1968? 


INTERNATIONAL SYMPOSIUM ON PUBLIC HEALTH 
SURVEILLANCE 


In April 1992, an International Symposium on Public Health Surveillance will be 
held at the Carter Center in Atlanta, Georgia. The symposium is sponsored by the 
Carter Center of Emory University, CDC, the Emory University School of Public 
Health, the Pan American Health Organization, and WHO. Experts representing a 
variety of disciplines who are currently active in different levels and domains of the 
public health system will convene to share their experiences, plans, and visions for 
the future of public health surveillance. 

The theme of the symposium is “Moving Public Health Surveillance onto the 
Health Agenda.” This meeting will afford an opportunity to reaffirm the international 
community’s awareness and understanding of the role and importance of public 
health surveillance. Greater understanding may be reached on the definition, role, 
and importance of surveillance in reducing morbidity and mortality from infectious 
and noninfectious disease and from injury, in improving quality of life, and in setting 
effective health policies. Symposium participants will address means of improving 
surveillance and assuring its role in the practice of public health. Discussions will 
focus on the following issues: a) the variety of uses for public health surveillance; b) 
the use of public health surveillance data for setting priorities, developing policy, and 
implementing and evaluating programs; c) the dissemination and effective commu- 
nication of information; d) the need to build the capacity to conduct surveillance; e) 
identifying and remedying gaps in surveillance methodology and data coverage; and 
f) the importance of surveillance in the context of competing priorities and limited 
resources. Each of these focal areas is discussed below. 


Uses of Surveillance Data 


An important first task is to broaden appreciation for the variety of uses and types 
of surveillance data. Ways must be found to create a demand for informatiun by those 
who will use it for decision making. Satisfying such a demand is complicated by the 
understanding that the needs and demands of decision makers for data will differ as 
a function of their mandate, authority, and perspective. Thus, each health minister 
will need data for setting both national health policies and program priorities as well 
as for allocating resources. At the same time, in each country, the manager of a 
national program — such as one whose objective is to expand vaccination coverage of 
children—will need to document program coverage and effectiveness. Each district 
health officer, who is responsible for implementing public health interventions at the 
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local level, will need to evaluate the impact of interventions. Legislators, who are 
responsible for allocating increasingly scarce resources, will require information for 
responding to demands and for setting health promotion as a priority activity. The 
challenge to decision makers will be to articulate problems so that appropriate data 
can be collected and provided. The challenge to surveillance practitioners will be to 
provide data in a timely and useful fashion for these diverse constituents and their 
needs. 


Priority Setting, Policy Development, and Program Implementation and 
Evaluation 


Surveillance data should be viewed as an important tool for setting health 
priorities and specifying objectives. For example, systematic searches fo; cases of 
dracunculiasis provided valuable information to marshall support at the national and 
international level for the worldwide Guinea Worm Eradication Program (78). In the 
United States, surveillance information has been used to develop a series of 
health-status indicators (19). These indicators will be used to foster dialogue among 
officials at all levels of the public health system as well as to inform others involved 
in health programs and activities. 

Wider appreciation is needed regarding the linkage between surveillance data and 
programs. Surveillance data can be invaluable in the evaluation of public health 
interventions. For some conditions, such as vaccine-preventable diseases, using 
surveillance data to evaluate program impact has been relatively easy. In other 
program areas, however, the use of surveillance in evaluation has been more limited. 
Programs that emphasize health education and life-style modification are often 
targeted at relatively small audiences, such as individual communities, settings in 
which it is difficult to measure change by using traditional health outcomes. The 
resulting challenge is to define appropriate outcomes that reflect the effectiveness of 
preventive interventions. The BRFSS is one example of a feasible and useful 
approach to these issues at the state and local level. 


Communication and Dissemination of Surveillance Data 


There is a need for those who conduct surveillance to understand that dissemina- 
tion and communication of information are as important as collection and analysis of 
data. As a minimal first step, there should be mechanisms for conveying information 
from those who assemble and analyze data back to those responsible for collecting 
data. 

Numerous vehicles for disseminating surveillance data within the public health 
community have been established and proven effective. Examples include CDC’s 
MMWR publications series and WHO’s Weekly Epidemiological Record. \n recent 
years, state health departments in the United States and health units in other 
countries have begun to publish and circulate bulletins and newsletters containing 
reports and other health information of local interest. 

Surveillance practitioners must become adept at effectively conveying technical 
information to decision makers—that is, briefly, in generally understandable lan- 
guage, and in a timely manner. The challenge will be to develop innovative and 
efficient techniques for conveying information to those outside the traditional public 
health network: health practitioners, the public-at-large, and perhaps most impor- 
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tantly, the decision makers, those who are responsible both for setting health policy 
and for administering programs. To reach these audiences, we must acknowledge 
that it no longer suffices to “let the facts speak for themselves.” Those who conduct 
surveillance must recognize that the domain of those who need to know is expanding 
and that often health policy is determined by persons with little knowledge, training, 
or appreciation of public health practice and/or quantitative methods. These people 
need accurate information they understand (and believe), in a form most useful for 
their purposes, and in a time frame that makes the information useful. Telecommu- 
nications technology provides an efficient medium, but the quality of the message 
delivered can only be improved by the persons who craft it. 


Building Capacity to Conduct Surveillance 


To sustain and enhance the utility of surveillance as a tool of public health practice, 
we must acknowledge the need to develop, train, and support sufficient numbers of 
people with expertise in public health surveillance methods in all components of the 
health sector. To a large degree, expertise in surveillance has resided with govern- 
ment staff at the local, state, and federal levels. Building an infrastructure will require 
networking with educators in the health care system—such as those in medical 
schools, schools of public health, and nursing schools — as well as clinicians and other 
health-care providers. Greater familiarity with public health surveillance by these 
institutions and individuals should foster its wider application as a decision-making 
tool. 

At the same time, persons who conduct surveillance must recognize the impor- 
tance of effectively implementing new technology/methodology as it is developed. 
The growing interest in issues such as evaluating cost and measuring quality of life 
emphasizes the interdisciplinary nature of public health surveillance. To develop and 
disseminate new applications, surveillance practitioners must become familiar with 
the contributions and methods of other disciplines, such as economics, health 
services, and the behavioral sciences. 


Methodology 


Gaps in surveillance methodology and data coverage constitute a barrier limiting 
the potential usefulness of public health surveillance. These gaps must be recognized 
and bridged. Systems need to be organized to permit rapid and meaningful informa- 
tion sharing in all components (local, state, and federal) of the public health system. 
Similarly, there must be mechanisms for conveying comparable information to health 
agencies at the international level. Often, this requires achieving consensus by all 
participants on what health conditions will be monitored, how the conditions will be 
defined operationally, and who will be responsible for reporting. During the cholera 
outbreak in South America, for example, lack of a consensus case definition has made 
it difficult to track the spread of the epidemic (20). 

The availability of computers and software for use in surveillance has revolution- 
ized information exchange in this area. In turn, new statistical approaches have been 
developed for analyzing surveillance data (27 ). These developments hold promise for 
improving the routine reporting of diseases, detecting outbreaks, and evaluating 
programs-—that is, the traditional uses of surveillance data. To achieve maximum 
benefit, however, there must be plans, mechanisms, and support for transferring this 
technology to those conducting and using pubiic health surveillance. 
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Emerging public health priorities have led to new demands for information. 
Chronic disease, occupational safety and health, health effects of environmental 
exposures, intentional and unintentional injury, and personal health practices are all 
topics that have become the focus of prevention activities. Monitoring trends, 
detecting spatial and temporal aberrations in occurrence, and evaluating the impact 
of prevention programs pose special challenges for surveillance. Factors contributing 
to these difficulties include the following: a) characteristics of the health events under 
surveillance, such as long latency between exposure and outcome; b) lack of 
consensus regarding case definitions; c) incomplete or inadequate reporting from 
existing information systems; and d) need for local data for evaluation of program 
impact. 


Resource Constraints 


Although some members of the public health community recognize the need to 
modify and improve surveillance for high-priority health conditions, there is also 
awareness that any action must be undertaken with cost looming as a major concern. 
Developing a new surveillance system to monitor a particular type of health event 
may divert resources from the very public programs established to respond to the 
event. Such a diversion will likely be viewed as unacceptable by decision makers, 
unless its benefits can be shown to outweigh its costs. 

Both practitioners and users of public health surveillance data must recognize that 
any changes in the systematic collection, analysis, and dissemination of information 


must take into account the reality of limited resources. Moving public health 
surveillance onto the health agenda can only be accomplished with a keen appreci- 
ation of the pivotal role that the scarcity of resources plays in this process. 


SUMMARY 


Public health surveillance can provide the quantitative information needed for 
setting priorities and establishing rational health policy. Although there are many 
examples of the effective use of such information (7,22), the full potential for 
surveillance has not yet been realized. To a large degree, failure to achieve this 
potential has resulted from limited perspectives regarding the role and conduct of 
surveillance. Both practitioners (those who conduct surveillance) and users (those 
who apply surveillance data in a real-world setting) have fallen victim to such myopia. 
Public health surveillance must be advocated as an essential part of the global health 
agenda if we are to achieve international goals for improving health status. 

As we improve our appreciation of the variety of uses for public health surveillance 
data, we need to understand more fully the determinants of the decision-making 
process. Effective dissemination of information and effective communication are as 
important as data collection and analysis. No longer do we have—or should we 
have —the luxury of collecting information for its own sake. The information collected 
must have a demonstrated utility. Developing and training personnel to have 
expertise in public health surveillance will necessarily incur opportunity costs. 
Bridging gaps in data methodology and coverage will force us to weigh alternatives 
and to compromise. 
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We hope that the International Symposium on Public Health Surveillance will 
accomplish several goals. First, we wish to foster international understanding of the 
definition, role, and importance of surveillance in reducing morbidity and mortality, in 
improving quality of life, and in setting effective health priorities. Second, we hope 
that this symposium will serve as a springboard for identifying issues and topics that 
can be addressed in greater depth at future international meetings. Finally, we see the 
symposium as an essential step in developing a firm commitment on the part of 
countries, donor agencies, and multilateral organizations to develop the essential 
capacity for public health surveillance throughout the world. Each country should 
have the capacity to measure and monitor changes in health status, risk factors, and 
health-service access and utilization among its people. All countries should have the 
means to detect emerging health problems and implement measures for their 
control, to evaluate the impact of health policies and programs, and to communicate 
health information in a meaningful fashion to policymakers and the public. 

If we are successful in these endeavors, the long-term effects on the public’s health 
will be well worth the struggle required to achieve them. We invite you to join us in 
meeting the challenge of directing and utilizing public health surveillance to its fullest 
potential. 
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